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TF1A20YY 


COMPACT  AUDIO  UNITS. ..RC-50  CASE 


Sk.  Imp.  DC  In  Rttponst 
Ohmt  PrI.,  M«  ±  2db.  (Cye.) 


Application 


M-20  Single  plate  to  2  grids,  can  TFIAISYY  15,000  split 


N-21  Single  plate  to  P.P.  grids,  TFIAISYY  15,000 


H-22  Single  plate  to  multiple  line  TF1A13YY  15,000 


50/200, 


125/500' 


H-23  P.P.  plates  to  multiple  line  TFIAISYY  30,000  split 


50/200, 


TF1A20YY 


TF1A20YY 


RC-SO  CASE 

length  - - 1  5/8 

Width _ 1  5/8 

Haight  . . . . 2  5/16 

Mounting . . 1  5/16 

Screws  . . #6-32 

Cutout  . . 1 1/2  DIa. 

Unit  Weight . 8  01. 


$M  CASE 

Length . . 11/16 

Width . 1/2 

Height . 29/32 

Screw . 4^0  FIL. 

Unit  Weight . . 8  oz. 


The  Impedance  rellngt  ere 
listed  In  slondord  monner. 
Obvleeily,  a  Irontfermer  with 
e  1S,000  ehffl  primary  Imped- 
once  can  eperale  from  a  lube 
represenlino  a  source  Imped- 
ence  el  7700  ehms,  eK.  In 
addition,  transformers  can  be 
uaed  for  oppllcotlens  differ- 
Ine  considerably  from  these 
shewn,  heeplnp  In  mind  that 
Impedance  ratio  It  constant, 
lower  source  Impedance  will 
Improve  respente  and  level 
retlnfs . . .  hleher  source  im¬ 
pedance  will  reduce  frepuency 
raepe  and  level  rating. 


/: 


for  Stock  Hermetically  Sealed  Components 


RCOF  CASE 

length  . . 1  25/6« 

Width . . 61/64 

Height  - 1 13/32 

Mounting . 1  1/8 

Screws  . „..4-40FIL. 

Cutout  . . . 7/8  DIa. 

Unit  Weight . 1.5  Oi. 


MINIATURE  AUDIO  UNITS. ..RCOF  CASE 


Appllcatlen 

Mike,  pickup,  line  to  grid 
Mike  to  grid 

Single  plate  to  single  grid 
Single  plate  to  single  grid, 

DC  In  PrI. _ 

Single  plate  to  P.P.  grids 
Single  plate  to  P.P.  grids, 

DC  In  PrI. _ 

Single  or  P.P.  plates  to  line 
Mixing  and  matching 
82/41:1  Input  to  grid 
10:1  single  plate  to  Single 

_grjd _ 

Reactor 


MIL  PrI.  Imp. 

Type  Ohms 

TFIAIOYY  50,200  CT,  500  CT* 

TFlAllYY  82 _ 

TF1A15YY  15,000 _ 

TF1A15YY  15,000 

TF1A15YY  15,000 
■  TF1A15YY  15,000 

TF1A13YY  20,000  CT 

TF1A16YY  150/600 _ 

TFIAIOYY  150/600 _ 

TFIAISYY  10,000 


See.  Imp.  DC  la  Raspease 
Ohms  PrI.,  MA  ±  2db.  (Cye.) 

50,000  0  50-10,000 

135,000 _ 50  250-8,000 

60,000 _ 0  50-10,000 

60,000  4  200-10.000 

95,000  CT  0  50-10,000 

95,000  split  4  200-10,000 


Mu.  level 

dbm 


150/600 
600  CT 
1  meg. 
1  meg. 


4  200-10,000 
0  50-10,000 

0  200-3,000  (4db.) 
0  200-3,000  (4db.) 


300  Henries-0  DC,  SO  Henries-3  Ma.  DC,  6,000  Ohms. 
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*  200  ohm  termination  can  be  used  for  150  ohms  or  250  ohms,  500  ohm  termination  can  be  used  for  600  ohms. 

**  200  ohm  termination  can  be  used  for  ISO  ohms  or  250  ohms,  125/500  ohm  termination  can  be  used  for  150/600  ohms. 
***  can  be  used  with  higher  source  Impedances,  with  corresponding  reduction  In  frequency  range.  With  200  ohm  source, 
secondary  Impedance  becomes  250,000  ohms , . .  loaded  response  is  —4  db.  at  300  cycles. 

****can  be  used  for  500  ohm  load . . .  25,000  ohm  primary  impedance  ...  1.5  Ma.  DC. 


SUBMINIATURE  AUDIO  UNITS. ..SM  CASE 


Application 

Input  to  grid _ 

Single  plate  to  single  grid, 

3:1 _ 

Single  plate  to  line _ 

Single  plate  to  low 

Impedance _ 

Single  plats  to  low 
impedance 


Type  Ohms 

TFIAIOYY  50“* 
TFIAISYY  10,000 

TF1A13YY  10,000*««* 
TF1A13YY  30,000 


TF1A13YY  100,000 


DC  la  Response 

PrI.,  MA  ±  2db.  (Cyc.) 

0  150-10,000 
0  300-10,000 

3  300-10,000 
1  300-10,000 

.5  300-10,000 


Max.  level 
dbm 


100  Henrles-0  DC,  50  Henrles-1  Ma.  DC,  4,400  ohms. 
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produced  '<see  p  200) .  COVER 

FIGURES  OF  THE  MONTH,  including  Electronics  Output  Index  . .  ^ 
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SANBORN  OSCILLOGRAPH  RECORDING 
.*^YSTEMS  HAVE  MANY  APPLICATIONS 


n 

6  n 


SPERRY  GYROSCOPE  COMPANY 

uses  a  two  •channel  Sanborn  Recording 
System  for  basic  research  on  their 
Zero  Reader*  Flight  Director,  a  device 
which  simplifies  the  manual 
control  of  aircraft.  The  Sanborn  System 
shown  above  is  recording  the  output 
of  a  flight  simulator  that  solves  Zero 
Reader  equations. 

•t.  M.  Rta.  U.S.  PAT.  OPP. 


At  McDonnell  AIRCRAFT  corporation  the  movements  of  a 

guided  missile  are  simulated  bv  high-precision  analog  computers  which 
in  turn  send  eight  different  resultant  electric  signals  into  two  Sanborn  four- 
channel  Recording  Systems  (left)  for  the  graphic  recording  of  the  hypo- 

s . 


How  can  Sanborn  help  you? 

Sanborn  one-,  two-,  and  Tour-channel  Recording  Systems  can 
provide  an  accurate  and  permanent  graphic  registration  of 
almost  any  electrical  phenomena  whose  frequency  spectrum  falls 
within  the  range  of  zero  to  100  cycles  per  second.  The  avail¬ 
ability  and  ready  interchangeability  of  amplifiers  and  preampliBers 
offer  a  wide  range  of  use. 

Records  are  traced  by  heated  stylus  on  plastic  coated  strip-chart 
paper,  and  are  in  true  rectangular  coordinates.  Other  Sanborn 
advantages  include:  a  high  torque  movement  (200,000  dyne  ems 
per  cm  deflection);  built-in  code  and  time  markers;  and  a  wide 
choice  of  paper  speeds  and  channels. 

Sanborn  engineers  will  be  pleased  to  make  recommendations 
as  to  what  type  of  equipment  will  best  solve  your  recording  prob¬ 
lem.  When  writing,  include  the  lower  and  upper  limits  and  the 
frequency  range  of  the  phenomena  to  be  recorded,  and  the  type 
of  transducer. 


At  DOUGLAS  AIRCRAFT 
COMPANY’S  Flight  Test  Section,  a 
Sanborn  two-channel  Recording  System 
(  shown  removed  from  case  for  fidd  opera¬ 
tion)  is  used  in  conjunction  with  a  tele¬ 
meter  radio  link  to  record  surface  motion 
vibration  in  a  flying  aircraft  while  it  is  per¬ 
forming  tests  requiring  continual  moni¬ 
toring.  Recorded  tracings  provide  the 
necessary  permanentvisualtime  history  for 
comparison  of  the  two  events  recorded  and 
a  study  of  their  individual  characteristics. 


Ask  for  R  copy  of  our  "Applicability  Foldor"  which  prosonts  a 
taMo  of  usot,  comploto  porformanco  data  and  spocificatient, 
briof  doscriptions  of  Sanborn  Rocording  Systomt  and  oxplana- 
tions  of  how  thoir  ampliflors  may  bo  roadiiy  intorchangod. 


SANBORN  CO. 

CAMBRIDGE  39.  MASSACHUSETTS 


INDUSTRIAL 

DIVISION 


Wont  morn  information?  Use  post  cord  on  last  page. 
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FIGURES  OF  THE  MONTH 


Year 

Previcxis 

Latest 

Ago 

Month 

Month 

RECEIVER 

PRODUCTION 

(S  .rct:  RTMA) 

Apr.  '52 

Mar.'53 

Apr.  '53 

Television  sets . 

322,878 

810,112 

567,878 

Home  sets . 

286,164 

442,101 

286,974 

Clock  Radios . 

176,003 

275,079 

187,394 

Portable  sets . 

110,520 

177,656 

201,476 

Auto  sets  . 

275,250 

654,367 

483,092 

RECEIVER  SALES 

(Source;  RTMA) 

Apr.  '52 

Mar.'53 

Apr.  '53 

Television  sets,  units  . . 

603,704 

319,721 

Radio  sets  (except  auto) 

516,618 

412,802 

RECEIVING  TUBE  SALES 

(Source:  RTMA) 

Apr.  '52 

Mar.'53 

Apr.  '53 

Receiv.  tubes,  total  units 

26,247,258 

44,691,200 

41,342,599 

Receiving  tubes,  new  sets 

15,334,092 

31,367,831 

30,441,417 

Rec.  tubes,  replacement 

6,095,641 

9,949,321 

8,236,990 

Receiving  tubes,  gov't. 

3,257,119 

1,449,857 

1,167,234 

Receiving  tubes,  export 

1,560,406 

1,924,191 

1,4%,958 

Picture  tubes,  to  mfrs. 

270,781 

808,053-r 

721,283 

SEMICONDUCTOR  SALES 

(Source:  RTMA) 

Apr.  '52 

Mar.'53 

Apr.  '53 

Germanium  Diodes 

1,172,475 

2,450,015 

^ _ 

-Quorterly  Fig 

ures  — '  ■"  ^ 

Year 

Previous 

Latest 

INDUSTRIAL 

Ago 

Quorter 

Quarter 

EQUIPMENT  ORDERS 

(Source:  NEMA) 

1st '52 

4th '52 

l$t'53‘ 

Dielectric  Heating . 

$240,000 

$440,000 

$340,000 

Induction  Heating  .... 

$2,530,000 

$2,420,000 

$2,910,000 

Welding  Control . 

$1,390,000 

$1,430,000 

Other  Electronic  Control 

$970,000 

$700,000 

INDUSTRIAL  TUBE 

SALES 

(Source:  NEMA) 

1st  '52 

4th  '52 

1st  '53 

Vacuum  (non-receiving) 

$11,320,000 

$12,790,000 

$11,340,000 

Gas  or  vapor . 

$3,100,000 

$3,480,000 

$3,140,000 

Phototubes  . 

$500,000 

$760,000 

$930,000 

Magnetrons  and  velocity 

modulation  tubes  . . 

$8,460,000 

$10,510,000 

$10,070,000 

Caps  and  T/R  boxes. . . 

$2,450,000 

$2,090,000 

$2,050,000 

* 

Year 

Previous 

Latest 

Ago 

Month 

Month 

TV  AUDIENCE 

(Source:  NBC  Research  Dept.) 

May '52 

Apr.  '53 

May  '53 

Sets  In  Use-total _  17,290,800  23,256,000 

23,930,000 

BROADCAST  STATIONS 

(Source:  RTMA) 

May  '52 

Apr.  '53 

May  '53 

TV  Stations  on  Air. . . . 

108 

179 

189 

TV  Stns  CPs— not  on  air 

0 

264 

266 

TV  Stns— Applications 

541 

612 

611 

AM  Stations  on  Air. . . 

2,352 

2,430 

2,445 

AM  Stns  CPs— not  on  air 

66 

135 

130 

AM  Stns— Applications 

323 

249 

244 

FM  Stations  on  Air . . . 

630 

600 

591 

FM  Stns  CPs— not  on  air 

17 

21 

20 

FM  Stns— Applications 

10 

9 

9 

COMMUNICATION  AUTHORIZATIONS 

(Source:  FCC) 

Apr.  '52 

Mar.'53 

Apr.  '53 

Aeronautical  . 

32,147 

38,822 

38,887 

Marine  . 

35,116 

39,425 

39,745 

Police,  fire,  etc . 

10,787 

12,682 

12,955 

Industrial . 

12,766 

16,232 

16,515 

Land  Transportation  . . 

4,886 

5,660 

5,769 

Amateur  . 

108,648 

112,666 

110,884 

Citizens  Radio . 

971 

1,980 

2,074 

Disaster  . . 

31 

189 

189 

Experimental . 

349 

415 

432 

Common  carrier . 

942 

1,094 

1,144 

EMPLOYMENT  AND 

PAYROLLS 

(Source:  Bur.  Labor  Statistics) 

Mar.  '52 

Feb.  '53 

Mar.  '53 

Prod,  workers,  comm,  equip. 

331,200 

419,400-r  418,700 

Av.  wkly.  earnings,  comm. 

$64.86 

$65.37- 

r  $6642 

Av.  wkly.  earnings,  radio 

$60.91-r 

$63.92- 

r  $64.64 

Av.  weekly  hours,  comm. 

41.0 

40.6- 

r  41.0 

Av.  weekly  hours,  radio 

40.5-r 

40.2- 

r  40.4 

STOCK  PRICE  AVERAGES 

(Source:  Standard  and  Poor's) 

May  '52 

Apr.  '53 

May '53 

Radio— TV  &  Electronics 

281.8 

298.9 

2953 

Radio  Broadcasters .... 

273.9 

290.7 

287.3 

p-provisional;  r— revised 

Totals  for  First  Four 

Months 

1952 

1953 

Percent  Change 

1,647,709 

2,827,821 

+ 

71.62 

3,215,746 

4,993,720 

+ 

55.29 

1,592,452 

2,100,620 

31.91 

1,709,805 

1,851,673 

+ 

8.88 

112,181,580 

163,401,355 

1+ 

45.66 

1,311,610 

3,053,956 

-1-132.77 

FIGURES  OF  THE  YEAR  1952  Total 

Television  set  production  6,096,279 

Radio  set  production  10,934,872 

Television  set  sales  6,144,990 

Radio  set  sales  (except  auto)  6,878,547 

Receiving  tube  sales  368,519,243 

Cathode-ray  tube  sales  6,120,292 
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Printed  Amplifier  Strip  Goes  Into  TV  Production 


Entire  video  i-f  amplifier  is  as¬ 
sembled  on  etched-foil  strip 
and  dip-soldered 

Another  approach  to  automation 
in  television  receiver  production, 
just  unveiled  by  the  RCA  Tube  De¬ 
partment,  is  a  complete  prealigned 
40-mc  i-f  amplifler  strip  produced 
by  a  combination  of  printed  wiring 
and  dip-soldering  techniques.  Chief 
advantages  are  improved  perform¬ 
ance,  greater  uniformity  of  pro¬ 
duction,  greater  reliability  and 
lower  cost.  Semi-automatic  equip¬ 
ment  is  being  installed  to  produce 
these  amplifier  units  in  large 
volume  and  already  at  least  two 
manufacturers  have  scheduled  it  for 
inclusion  in  their  new  fall  lines. 

►  Secret — Ingenious  design  of  com¬ 
ponents  makes  it  possible  to  anchor 
as  well  as  connect  all  i-f  trans¬ 
formers,  tube  sockets,  capacitors 
and  resistors  simultaneously  in  one 
simple  dip-soldering  operation. 
After  conventional  etching  of  the 


Inserting  socket  into  punched  hole 
from  bock  of  etched-wiring  panel. 
Quick  pressure  with  thumb  locks 
socket  in  place 


conductor  pattern  on  one  side  of  a 
plastic  sheet,  holes  are  punched  for 
the  parts  and  for  the  eyelets  which 
are  riveted  on  later  to  serve  as 
terminals  for  attaching  input,  out¬ 
put  and  power  leads. 

Next,  operators  insert  preformed, 
precut  leads  of  resistors  and  capaci¬ 
tors  in  0.04-inch  holes,  snap  three 
tube  sockets  into  their  self-aligning 
holes  with  quick  thumb  pressure, 
t!.en  insert  the  mounting  tabs  and 
lead  projections  of  six  printed  coils 
and  transformers  in  the  six  sets  of 
rectangular  holes  punched  for  this 
purpose.  This  completes  assembly 
work.  The  panel  is  now  gripped  by 
its  side  edges  with  a  holding  tool 
and  dipped  first  in  liquid  resin, 
then  in  a  vat  of  molten  60-40  solder. 
A  final  wax  dip  makes  the  unit 
ready  for  final  test  and  prealign¬ 
ment. 

^Significance — In  commercial  re¬ 
ceivers,  evolution  of  etched  circuitry 
traces  slowly  through  radio  sets, 
vhf  tv  tuners,  interference-sup¬ 


Inserting  i-f  transformer  in  set  of  four 
rectangular  slots,  two  for  printed  leads 
and  two  for  mounting  tobs  that  ore 
attoched  to  the  shield  can 


pressing  filters,  individual  com¬ 
ponents,  and  now  a  major  tv  s’lh- 
assentbly.  With  groundwork  we;l 
advanced  on  low-cost  printed  com¬ 
ponents,  the  logical  next  steps  would 
be  printing  of  the  other  major  sub- 
assemblies  for  a  tv  set. 

Some  proponents  of  etched  wir¬ 
ing  feel  that  subassemblies  give 
better  control  over  production  than 
is  possible  with  one-shot  assembly 
of  hn  entire  printed  tv  chassis. 

Company  Earnings 
Dropped  Slightly 

Sales,  net  assets  rose  but  sales 
margins,  asset  returns  dropped 
in  electronics 

Final  figures  on  the  financial 
status  of  78  radio-tv-electrical 
equipment  corporations  compiled 
by  the  National  City  Bank  of  New 


Appeorance  of  printed  side  of  panel 
after  socket  and  transformer  hove 
been  inserted.  Small  holes  ore  for 
resistor  and  capacitor  leads 
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York  show  a  downward  trend  in 
net  profit  in  1952. 

>  Margin  On  Sales — Although  dol¬ 
lar  sales  for  these  companies  sur¬ 
passed  those  of  1951  by  as  much  as 
16  to  20  percent,  in  most  cases  the 
continuing  advances  in  operating 
costs  and  taxes  squeezed  net  profit 
so  that  for  these  companies  it 
showed  a  one-percent  decline.  The 
average  margin  of  net  profit  was 
cut  from  5.2  cents  to  4.6  cents  per 
sales  dollar,  the  lowest  margin  of 
the  last  five  years.  Most  industry 
classifications  also  experienced 
smaller  profit  margins  in  1952. 

For  individual  companies  the 
percent  of  profit  for  each  dollar  of 
sales  varied  widely  in  the  industry, 
from  as  little  as  1.9  cents  per  dol¬ 
lar  of  sales  to  5.8  cents.  General 
Electric  and  Westinghouse  were 
among  the  leaders  in  high  margins 
on  sales. 

►  Return  On  Assets — Net  prqfits 
as  a  percent  of  the  net  worth,  or 
the  rate  of  return  on  net  assets 
for  these  companies,  also  reached 
a  low  point  in  1952,  according  to 
the  survey. 

It  shows  the  return  declined 
from  16.0  cents  in  1951  to  14.8 
cents  for  each  dollar  reported  in 
book  net  assets  in  1952. 

One  reason  for  the  drop  is  the 
continuing  increase  in  th^  indus¬ 
try’s  net  worth.  For  radio-tv  elec¬ 
trical  equipment  firms  in  the  sur¬ 
vey,  total  book  net  assets  carried 
on  the  balance  sheets  in  1948,  as 
the  tv  boom  began,  totaled  $1.7  bil¬ 
lion. 

By  1951  net  assets  had  increased 


to  $2.4  billion  and  at  the  end  of  last 
year  had  reached  $2.8  billion. 

►  Value  Lag — Tremendous  growth 
in  net  assets  experienced  by  the 
industry  in  the  past  5  years  is 
shewn  by  the  survey.  Financial 
observers  feel  that  this  growth  has 
been  understated  and  that  the  per¬ 
cent  return  on  assets  has  tended  to 
be  high.  They  point  out  that  plant 
and  equipment  is  usually  carried 
on  company  balance  sheets  at  orig¬ 
inal  cost  less  depreciation.  This 
is  below  replacement  cost  and 
there  is  a  substantial  lag  in  the 
process  of  adjusting  book  values 
to  current  values.  Thus,  at  present 
replacement  costs,  the  net  worth 
of  the  radio-tv  electrical  equip¬ 
ment  firms  surveyed  may  approach 
$4  billion  with  a  resulting  lower 
percentage  of  return. 


Industry  Engulfs 
1953  Graduates 

New  crop  hard  at  work  af¬ 
ter  industry's  biggest  student- 
courting  campaign 

Some  6,500  graduates  with  degrees 
in  electrical  engineering  and  phys¬ 
ics  had  that  king-for-a-day  feeling 
this  spring  as  they  were  courted 
by  representatives  from  hundreds 
of  electronic  firms  seeking  fresh 
blood.  Many  a  student  found  him¬ 
self  wooed  by  upwards  of  twenty- 
different  firms,  offering  starting 
salr.ries  seldom  below  $350  a 
month  plus  a  wide  variety  of  extra 
benefits. 

As  examples  of  specific  salaries, 
one  large  firm  landed  its  quota  of 
250  new  men  by  starting  design 
and  development  engineers  at  $355 
a  month  for  a  four-year  graduate, 
$370  for  a  five-year  graduate  or 
one  having  a  year  of  related  mili¬ 
tary  electronic  experience,  $377 
for  a  master’s  degree,  and  $392  for 
a  master’s  plus  military  experi¬ 
ence.  Industrial  engineers  started 
at  $325  but  had  a  fa.ster  promotion 
schedule. 

►  Figures — Estimating  from  latest 
Engineering  Manpower  Commis- 


Business  Briefs 

Cutbacks  —  Consumer  goods 
makers,  suspecting  they  were 
overshooting  their  market,  are 
cutting  back.  Federal  Reserve 
Board’s  figures  show  30-per¬ 
cent  drop  in  tv  production  be¬ 
tween  February  and  April,  9- 
percent  drop  in  household 
goods. 

Credit — Consumers  went  in 
hock  for  $500  million  in  April, 
as  much  in  May.  Credit  in  one 
year  has  risen  $5  billion  to 
total  above  $26  billion.  Con¬ 
sumer  debt  now  is  13.5  per¬ 
cent  of  total  wages  and 
salaries,  9  percent  of  total 
consumer  income. 

Market — Wall  Street’s  prices 
hit  ’ow  for  1953.  Experts 
blamed  vaguely  the  Interna¬ 
tiona!  situation,  tight  money 
market. 

Trade  —  Administration  has 
worked  a  compromise  which 
will  allow  Reciprocal  Trade 
Agreements  Act  to  be  ex¬ 
tended  one  year.  Second  bill, 
offered  by  Rep.  Simpson  (R- 
Pa),  contains  touchy  tariff 
questions. 

Tax  Cut — Trying  to  restore 
more  efficient  and  larger  pro¬ 
duction,  Britain  has  cut  sales 
taxes  on  radio,  tv  and  ap¬ 
pliances  as  much  as  66  per¬ 
cent.  Personal  and  corporate 
income  taxes  are  down  5  to 
17  percent,  the  largest  relief 
on  the  smallest  incomes.  On 
January  1,  1954,  30  percent 
of  the  excess  profits  tax  will 
go. 


sion  statistics,  the  EE  crop  this 
year  was  5,300  with  first  degrees, 
825  with  master’s  and  100  with 
doctorates.  The  majority  of  these 
took  jobs  in  electronic  plants. 

Next  largest  electronic  hirings 
were  from  the  7,000  graduating 
mechanical  engineers,  to  meet  in- 

(CMtiniMd  on  pog*  I) 
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STARtiNC  with  the  new  hermetic 
caSy-fealed  Sylvania  2N32  and 
2N34»  you  can  now  use  transistors 
with  the  assurance  of  quality  and 
performance  that  has  made  Sylvania 
the  leading  producer  of  germanium 
and  silicon  diodes.  Embodying  the 
hermetically-sealed  design  that  has 
made  Sylvania  glass  diodes  the  most 
widely  used  (m  the  market  today, 
Sylvania  transistors  offer  this  same 
feature  for  improved  transistor  per¬ 
formance. 


The  Sylvania  2N32  is  a  point*contact 
transistor,  designed  especially  for 
switching  operations.  The  Sylvania 
2N34  is  a  junction  type  transistor  for 
low'frequency,  low-power  amplifier 
applications.  For  further  data  and 
characteristics,  mail  the  coupon  NOW! 


D*at.  SS.1007, 1740  SwOwY 
Nmt  Y«Hi  It,  N.  Y. 

PleoM  ttnd  m«  fiJl  infomuMtion  concerning  Syloania 
Traneietora. 
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dustry  need  for  integration  of  elec¬ 
tronic  and  mechanical  perform¬ 
ance  specihcationa. 

A  high  percentage  of  the  300 
whn  received  degrees  in  engineer¬ 
ing  physics  were  hired  by  elec¬ 
tronic  firms.  Many  of  the  2,100 
with  degrees  in  general,  adminis¬ 
trative  and  management  engineer¬ 
ing  also  went  to  electronic  plants. 

Allowing  for  those  who  took  jobs 
in  power-plant  electric  motor  and 
other  non -electronic  plants,  as  well 
as  those  who  earned  higher  degrees 
in  night  school  while  already  em¬ 
ployed,  the  electronic  industry  ac¬ 
quired  about  4,600  new  graduates. 
This  checks  closely  with  the  pre¬ 
diction  made  in  Industry  Report, 
p8,  June  1952.  A  recent  Columbia 
University  survey  noted  that  those 
who  started  at  lower  salaries 
tended  to  get  bigger  raises,  and 
after  a  year  or  two  were  earning  as 
much  as  those  who  started  at 
higher  salaries. 


PARIS  crowds  watch  ancient  rites  on  hooded  outdoor  tv  receivers,  os 


Global  Hookup  Carries  Coronation 


Ninkteen  television  cameras  oc¬ 
cupied  vantage  spots  both  in  the 
abbey  and  along  the  route  of  the 
procession  as  2,750,000  set  owners 
in  Great  Britain,  France,  Belgium, 
Holland  and  Germany  received  the 
Coronation  program  directly. 

The  BBC’s  five  high-powered  tv 
transmitters  were  augmented  by 
three  lower  power  units  especiall\ 
for  the  event,  which  was  carried 
via  microwave  to  twelve  transmit¬ 
ters  on  the  continent. 


room,  one  in  the  Foreign  Office  and 
one  in  the  Pye,  Ltd.  office.  Using  3 
Pye  tv  cameras  adapted  for  405- 
line  field-seqential  color  operation, 
events  taking  place  outside  West¬ 
minister  Abbey  were  transmitted 
over  the  air  on  575  me. 


Parts  Labor  Picture 


WORKERS  AND  PAY  IN  THE 
PARTS  industry 
tmousanos  average 

OF  IKORKERS  HOURLY  EARNINGS 


Inventory  Trend  Is  Up 
In  Electronics  Field 


Value  has  risen  steadily  since 
1949;  reflects  the  industry's 
growth  and  markets 

Kver  since  the  “big  dump”  in  1951, 
radio-tv  industry  has  held  a  wary 
eye  on  inventories.  This  year, 
again,  manufacturers,  distributors 
and  dealers  are  watching  shelved 
goods  closely  and  wondering  about 
the  seasonal  selling  lag  setting  in. 

Big  problem  in  getting  an  up-to- 
date  overall  picture  is  the  time 
lag  in  the  figures.  Department  of 
Commerce  totals  are  usually  sev¬ 
eral  months  behind  but  the  late.st 
report  says  that  total  business  in¬ 
ventories  rose  3.5  billion  since  last 
August  to  a  new  record  of  $76 
billion  in  April,  1953. 

►  Trend — The  radio-tv  industry 
has  followed  the  same  trend  as 

(Continued  on  pog<  10) 


►  Radio— Hundreds  of  millions  of 
listeners  overseas  depended  upon 
a-m  radio.  More  than  100  com¬ 
mentators  described  the  rites  in 
42  different  languages.  In  Great 
Britain,  all  37  BBC  broadcast 
transmitters  carried  the  ceremony 
while  48  short-wave  transmitters 
beamed  it  overseas  to  six  conti¬ 
nents.  Total  cost  of  the  a-m  pro¬ 
gram  was  about  $126,000. 

The  pageant  was  recorded  on  45 
miles  of  magnetic  tape  and  60,000 
feet  of  motion-picture  film  was 
used  for  television  recording. 


SELECTED 

proooctionI 
OCCUPATIONS 
IN  1951  I 


SOURCE  BUREAU  Of 
LABOR  STATISTICS 


Assemblers  mode  up  the  bulk  of  the 
ports  industry's  work  forfe  in  1951  ond 
eomed  $1.14,  the  lowwt  hourly  pay. 
Highest  earnings  went  to  tool  and  die 
makers  who  made  $2.17  an  haur,  nearly 
$.40  mare  than  electricians  and  machin¬ 
ists  who  ranked  second  on  the  poy  scale. 
A  total  of  695  janitors  cleaned  up  $1.15 
an  hour 


►  Color — Public  broadcast  of  color 
tv  in  England  was  highlighted. 

Chromatic  Television  I.Abora- 
tories  in  association  with  Pye,  Ltd. 
installed  six  receivers  using  22-inch 
Lawrence  color  tubes,  three  in 
hospitals,  one  in  the  INS  press 
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100K  at  the  critical  pojnts  in  any  TV  set.  That’s 
a  where  you'll  find  Sprague  "Black  Beauty"  Molded 
Tubular  Capacitors.  Over  Z50  millioo  have  been  made 
since  1947  and  demands  aije  still  increasing ...  thanks 
to  their  unprecedented  fail^ure-free  record. 

Sprague's  unique  patt^nted  design  and  "dry  as* 
sembly"  processing  make  tnese  the  first  tubulars  made' 
just  like  more  expensive  ni^tai-encased  oil  capacitors. 
Every  "Black  Beauty”  frohi  200  to  12,)00  volts  is 
molded  dry  in  non-flammable  phenolic.  After  molding 
it  is  impregnated  thru  an  eyelet  under  high  vacuum;  the 
lead  is  then  inserted  and  t^e  capacitor  solder  sealed. 

Every  major  TV  manufacturer  uses  "Black  Beau¬ 
ties”  in  critical  circuits.  He  can  depend  on  extra  high 
insulation  resistance;  minimum  capacitance  change  with 
temperature  variations:  antf^  absence  oj  drijt  with  re¬ 
peated  heating  and  cooling. 

A  letterhead  request  will  bring  you  sizes,  ratings, 
and  performance  data.  Wi  ite  for  Engineering  Bulle¬ 
tins  2 IOC  and  2 14A  to  the  Sprague  Electric  Company, 
33  Marshall  Street,  North  Adams,  Massachusetts. 


WORID'S  LARGEST  CAPACITOR  MANUTACTURER 


EXPORT  fOR  the  AMERICAS  SPRAGUE  ELECTRIC  fNTERNATIONAl  ITO.,  NORTH  AO  AMS,  MASS  CA»lt  SPREXINT 


ELECTRONICS  — J953 


Want  more  information?  Um  post  card  on  lost  poge. 


INDUSTRY  report  —  Continued 


business  in  general,  despite  the 
tight  reins  most  Arms  keep  on  in¬ 
ventories.  As  shown  in  the  chart, 
the  inventories  of  13  major  elec¬ 
tronic  manufacturers  reached  a 
peak  of  $13.8  million  last  year.  In¬ 
ventories  for  individual  companies 
ranged  from  $43.3  thousand  to  $6.2 
million.  All  but  three  firms  in¬ 
creased  inventories  over  1951. 

As  a  percentage  of  net  sales,  in¬ 
ventories  were  lower  last  year  be¬ 
cause  sales  have  risen.  The  gen¬ 
eral  trend  as  indicated  by  the  13 


manufacturers  shows  that  at  the 
end  of  1952,  inventories  were  1.4 
percent  lower  than  in  1951. 

►  Breakdown — Further  substantia¬ 
tion  of  the  trend  in  inventories  in 
the  past  few  years,  is  the  fact  that 
totals  for  the  entire  communica¬ 
tions  equipment  industry  have  in¬ 
creased.  According  to  the  Census 
Bureau,  the  industry’s  inventories 
were  $384.4  million  in  1947,  $'522.8 
million  in  1950  and  $776.8  million 
in  1951.  Of  these  amounts  in  each 
year,  about  80  percent  was  in  ma¬ 
terials  and  supplies  and  work  in 
process  and  the  remainder  was 
finished  products.  The  percent¬ 
ages  have  remained  fairly  constant 
although  many  companies  have 
had  to  store  more  material  to  take 
care  of  defense  orders.  Some  ob¬ 
servers  feel  that  defense  business 
along  with  the  growth  in  civilian 
sales  accounts  for  the  industry’s 
rising  inventory  trend. 


Medical  Electronics  Nears  Billion 


Manufacturers  are  cashing  in 
on  increasing  use  of  electron¬ 
ics  in  medicine 

Growing  importance  of  the  medical 
field  as  an  electronic  market  was 
emphasized  at  the  recent  meetings 
and  exhibits  of  the  American  Med¬ 
ical  Association  in  New  York  City. 
The  value  of  electronic  equipment 
in  use  by  the  medical  profession 
is  nearing  $1  billion. 

►  Market — Size  of  the  medical 
market  for  varied  electronic  pro¬ 
ducts  is  apparent  from  the  follow¬ 
ing  statistics:  According  to  AMA, 
there  are  approximately  195,000 
physicians  in  active  practice  and 
every  year  about  7,000  new  gradu¬ 
ates.  There  are  more  than  6,000 
hospitals  in  the  U.  S.,  plus  an  in¬ 
creasing  number  of  clinics  and 
industrial  dispenseries. 

►  Products— Big  three  of  the  prod¬ 
ucts  sold  to  the  medical  field,  in 
order  of  sales  importance,  are 
x-ray,  diathermy  and  diagnostic 


devices.  Other  important  prod¬ 
ucts  are  electronic  surgical  instru¬ 
ments  and  radioisotope  instruments 
for  medical  use.  One  medical  version 
of  the  betatron,  costing  about  $250,- 
000  each  installed,  is  now  being 
used  for  cancer  therapy.  Orders 
for  six  more  have  been  placed. 

Volume  of  the  medical  x-ray 
business  is  indicated  by  the  fact 
that  over  15,000  medical  x-ray 
tubes  were  sold  in  1952.  The  total 
for  1951  was  near  21,000.  It  is 
estimated  that  more  than  50  per¬ 
cent  of  the  general  practitioners  in 
the  U.  S.  are  owners  of  x-ray  equip¬ 
ment.  :  With  prices  ranging  be¬ 
tween  $2,000  and  $18,000,  total 
value  of  equipment  in  use  repre¬ 
sents  more  than  $0.5  billion  in  sales 
for  the  ten  manufacturers  in  the 
field. 

There  are  over  80,000  diathermy 
machines  in  use,  representing  an 
estimated  value  of  about  $60 
million. 

Electronic  diagnostic  devices  ac¬ 
count  for  the  third  largest  sales 
volume  in  the  medical  field.  Elec¬ 


trocardiographs,  electroencephalo¬ 
graphs  and  colorimeters  are  gain¬ 
ing  in  sales.  At  the  AMA  meeting 
great  interest  was  shown  in  use  of 
magnetic  tape  for  recording  heart¬ 
beat  signals  over  long  periods  at 
low  cost,  then  rerecording  conven¬ 
tionally  only  the  m’edically  signifi¬ 
cant  portions  as  electrocardio¬ 
grams. 

►  TV  And  Facsimile — At  least  four  • 

medical  schools  now  have  closed- 
circuit  tv  equipment  in  use,  three 
with  color  tv  and  one  with  black 
and  white.  A  few  other  institu-  » 

tions  have  equipment  on  order. 

Telegnosis,  the  term  applied  to 
diagnosis  at  a  distance  through 
use  of  facsimile  equipment  for 
transmitting  x-ray  pictures,  is  also 
gaining.  With  it,  the  staff  of  a 
distant  rural  hospital  can  obtain  the 
services  of  an  expert  roentgenolo¬ 
gist  or  medical  specialist  anywhere 
in  the  country  within  a  few  minutes. 

A  production  model  of  the  facsimile 
machine  has  been  built  by  Time 
Facsimile  Corp.  and  production  of  it 
will  begin  when  field  tests  are 
completed. 

FCC  Makes  Share-Time 
Grants  To  TV  Stations 

Pairs  of  fv  CP  applicants 
get  grants  to  share  time 
on  single  channels 

Friendly  tv  station  competitors 
gain  with  share-time  operations 
now  permitted  by  FCC.  In  such  a 
grant,  each  applicant  requests  his 
own  facility  to  operate  on  a  share¬ 
time  basis. 

The  division  of  time  is  settled  by 
the  competitors.  It  is  usually  a  ■ 

day  or  night  operation,  with  alter¬ 
nating  of  the  choice  time.  The  Com¬ 
mission  does  not  encourage  or  dis¬ 
courage  this  type  of  operation — it  • 

is  a  question  of  giving  the  best 
service  to  a  community  in  as  short 
a  time  as  possible. 

►  Grants — Share-time  tv  grants 
have  been  made  to  the  following 
stations:  WVET-TV  and  WHEC- 

(CeatiniMd  on  page  14) 
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What  do  these  names  mean  to  you? 

These  Centralab  Engineered  Ceramics  soive  eiecironie  and  industriai  production 
probiems . .  •  hotd  promise  of  wonders  to  come! 


FOR  MORE  INFORMATION  ON  HOW  THESE  CENTRAUB  ENGINEERED  CERAMICS 


CAN  OFFK  YOU  BIG  SAVINGS, 


SEE  NEXT  TWO  PAGES 


If  your  product  requires 
you  cau  make  it  better  with 


THERE'S  a  Centralab  Ceramic  material  to  match  your  in¬ 
dividual  requirements  —  electrically  .  .  .  physically  .  .  . 
structurally.  These  materials  are  unique.  We  can  extrude, 
mold  or  press  them.  What’s  more,  Centralab  Ceramics  can  be 
worked  the  same  as  mctal-^— drilled,  turned,  ground  or  tapped. 
In  addition,  they  can  be  metalized.  Every  Centralab  Ceramic 
has  some  of  the  properties  shown  above,  and  they  meet  all 


JAN-I-8  and  JAN-I-10  specifications,  without  exception. 

Centralab  is  the  leader  in  ceramic  development  —  making 
fine  ceramics  since  1928.  Metalized  ceramic  material  for 
close  tolerance  application  was  a  CRL  first.  We  have  a  com¬ 
plete  staff  of  engineers,  physicists  and  chemists  ready  to  help 
you  develop  better  proauct  design  through  the  use  of  En¬ 
gineered  Ceramics.  Write  for  full  technical  details. 


any  of  these  properties, 

CRL  Engineered  Ceramics! 

Here  are  examples  of  special  Centralab  Ceramics  produced  for  structurol, 

electrical  and  electronic  use 


Note  the  Standoffs  illustrated,  upper  center. 
Made  to  government  specifications,  they  are 
available  commercially  at  a  price  lower  than 
most  standard  units.  Note  the  many  types  of 
specialty  items. 


Specialty  items  include  forms  for  coils 
and  various  electronic  components,  such 
as  variometer  rotor  and  stator  bars,  heater 
coils,  etc.  Commercial  units  are  available 
in  Grade  L-3  and  L-6  Steatite  if  required. 


Many  different  ferrous  and  non-ferrous  metals 
can  be  applied  to  ceramic  bodies,  combining  the 
desirable  properties  of  the  metal  plus  the  di¬ 
electric  stren^h  and  other  unique  properties  of 
ceramics. 


FULL  Centralab  design  and  production  facilities  are  available  to  meet  your  exact  need 


Centralab  engineers  constantly  improve  CJIL 
Ceramics  searching  for  new  materials  .  .  .  devel¬ 
oping  more  economical  production  methods. 
Consult  Centralab  on  your  problems. 


Production  operations  —  including  mix¬ 
ing,  molding,  drilling,  tapping  and 
stamping  are  mechanized,  liiis  assures 
uniform  quality,  fast  operation,  low  costs. 


A  Division  of  Globe-Union  Inc.  •  Milwaukee  1,  Wis. 
In  Canada,  Box  208,  Ajax,  Ontario 


There’s  a  quality  inspection  for  Centralab  Ce¬ 
ramics  after  each  major  operation.  Modern 
methods  are  used  to  insure  maintenance  of  un¬ 
usually  high  "Average  Quality  Level.” 


CENTIAIAB,  A  Division  of  Glebe-Unlen  Inc. 

V)4-G  East  Keefe  Avenue,  Milwaukee  1,  Witcensin 

Please  send  me  full  technical  information 
on  Centralab  Engineered  Ceramics. 


Company . Title  . . 


.jp,  :  t.pn^r 


TV,  Rochester,  N.  Y.  on  channel 
10;  KSBW-TV,  Salinas,  Calif,  and 
WMBY-TV,  Monterey,  Calif,  on 
channel  8;  WMIN-TV,  St.  Paul, 
Minn,  and  WTCN-TV  in  Minneap¬ 
olis  on  channel  11;  Maricopa 
Broadcasting  and  Koy  Broadcast¬ 
ing  in  Phoenix,  Arizona  on  channel 
10. 

First  share-time  authorized  by 
the  FCC  was  a  grant  for  separate 
construction  permits  to  KSBW-TV 
in  Salinas,  Calif,  and  WMBY-TV 
in  Monterey,  Calif,  joint  operation 
on  channel  8. 

These  applicants  originally  com¬ 
peted  for  channel  8  but  amended 


Comparison  *of  techniques 
in  four  selected  plants  show 
wide  variations 

In  American  plants  manufacturing 
dry  electrolytic  capacitors,  key 
factors  contributing  to  productiv¬ 
ity  levels  are  mass  production  by 
assembly-line  techniques,  use  of 
specially  designed  or  adapted 
machinery,  close  quality  control 
and  inspection,  and  alertness  in 
adapting  innovations  in  produc¬ 
tion  methods  to  the  electrochem¬ 
ical  process  necessary  for  capac¬ 
itor  manufacture.  These  are  the 
findings  of  the  Bureau  of  Labor 


their  applications  to  propose  using 
the  channel  on  a  share-time  basis 
as  provided  in  FCC  rules  which 
permit  sharing  channels  on  a 
voluntary  basis. 

►  How  It  Works— KSBW-TV  and 
WMBY-TV  intend  to  use  the  same 
transmission  facilities,  sharing  the 
cost,  and  operating  with  the  same 
power.  Their  transmitter  will  be 
on  Baldy  Peak  about  9  miles  from 
Salinas.  They  will  share  time 
equally — each  broadcasting  42  i 
hours  a  week.  Separate  studios  will 
be  maintained  in  Salinas  and  Mon¬ 
terey,  about  14  miles  apart. 


Statistics  in  a  report  prepared  for 
the  Mutual  Security  Agency. 

These  factors  enabled  one  plant 
in  the  study  to  produce  1,000  elec¬ 
trolytic  capacitors  of  a  certain 
specification  in  23.6  man-hours. 
Other  plants  making  capacitors 
(of  somewhat  different  specifica¬ 
tions)  required  two  to  three  times 
as  many  man-hours.  A  breakdown 
of  operations  in  the  four  plants 
surveyed  is  shown. 

►  Foil  Preparation — Low  man¬ 
hours  for  plant  D  in  this  operation 
were  accomplished,  in  part,  by 
processing  large  rolls  of  foil  which 
are  17i  inches  wide  and  weigh  40 


to  45  pounds.  The  plant  also  takes 
advantage  of  automatic  equipment 
such  as  a  Cameron  slitter  which 
cuts  the  rolls  into  narrow  strips  at 
a  speed  of  1,850  feet  per  hour. 

►  Capacitor  Preparation — Plant  B 
attaches  anode  tabs  to  the  foil 
manually  which  takes  the  most 
time.  One  plant  saves  time  in  cut¬ 
ting  anode  foil  to  length  by  shear¬ 
ing  5  rolls  at  once.  Multiple  cut¬ 
ting  of  anode  and  cathode  tabs  also 
saves  time. 

►  Impregnation — Plants  B  and  C 
use  specially  designed  centrifuges 
for  impregnations.  Plant  D,  with 
the  shortest  time,  uses  an  impreg¬ 
nation  paste  followed  by  a  heat 
treatment.  Management  attributes 
plant  A’s  comparatively  high  man¬ 
hour  requirements  to  the  use  of 
older  methods  of  centrifuge  or 
vacuum  im„  t  agnation. 

►  Aging — Plant  A  takes  almost  12 
times  as  long  as  plant  D  for  aging. 
Plant  A’s  management  states  that 
efficient  aging  depends  upon  the 
methods  used  in  earlier  operations 
and  attributes  slower  performance 
in  aging  to  methods  of  foil  impreg¬ 
nation  and  preparation  as  well  as 
to  aging  techniques. 

►  Conclusion — The  report  found 
that  direct  labor  time  for  plant  A 
was  high  because,  among  other 
factors,  it  included  material-hand¬ 
ling  functions  not  included  by 
other  plants.  Production  workers 
in  the  plant  carry  materials  in 
small  paper  boxes,  thus  adding  to 
the  unit  man-hours  of  the  opera¬ 
tors. 

Diathermy  Business 
Set  For  June  30  Boom 

Deadline  for  compliance  with 
radiation  regulations  to 
create  big  market 

Unless  another  reprieve  is  granted 
by  FCC  to  diathermy  users,  a 
market  of  at  least  30,000  diathermy 
equipment  sales  representing  a 
dollar  volume  of  over  $20  million 

(Continued  on  pofic  1() 
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SHOCK  -  VIBRATION 


Gives  the  customer 


VIBRATION 

PROTECTION 

for  his  instrument"' 


rrfMy  INDUSTIIAl  NUCttOMICS  COt». 


The  AccuRay  Beta  Cage  —  a  ,  , 

sturdy  industrial  instrument  for  con- 

tinuous  production  gaging  of  plastics,  \ 

textiles,  paper,  rubber,  and  metals  —  UJn]vA 

is  specifically  designed  to  resist  vibra-  ^ 

tion.  So  why  does  Industrial  Nucleonics 

Corporation  use  Barrymounts?  L— — — — — — 

“We  use  Barry  shock  mounts  solely  as  a  vibration  isolator  to 
protect  the  instrument  from  externally  caused  vibrations.  We 
would  not  consider  marketing  the  instrument  without  the 
added  safeguard  of  the  mounts.  We  feel  that  the  use  of 
mounts  is  indicative  of  the  thoroughness  of  design  of  our 
instrument,  and  that  it  gives  the  customer  the  ultimate  in 
protection  for  his  instrument.” 

Is  protection  against  shock  and  vibration  vital  to  the  perform¬ 
ance  and  the  life  of  your  equipment  —  or  is  this  protection  a  “plus” 
dictated  by  thoroughness  of  design?  In  any  case,  Barrymounts  give 
you  the  assurance  that  you  have  the  ultimate  in  vibration  protection. 
Ask  ihe  nearest  Barry  representative  for  his  recommendations. 


ELECTRONICS  — J«/r,  1953 


Wont  mort  iiifofiiMikMi?  Um  pott  card  ea  last  pop*. 


15 


■-TP-  PEPOP'^  ~'Contin>.-cd 


will  be  available. 

►  Market — Approximately  80,000 
diathermy  machinen  are  in  use  in 
the  U.  S.  Manufacturers  estimate 
that  about  30,000  to  35,000  of  these 
meet  FCC  radiation  requirements. 
The  rest  should  be  replaced  or  re¬ 
built  to  meet  regulations.  How¬ 
ever,  manufacturers  doubt  that 
full  compliance  by  all  diathermy 
owners  would  be  possible.  They 
expect  about  15,000  or  20,000  ma¬ 
chines  to  continue  in  use.  The  re¬ 
maining  30,000  represent,  the  re¬ 
placement  market. 

►  Product — Two  kinds  of  equip¬ 
ment  on  the  market  meet  the  new 


FCC  requirements.  One  uses  mi¬ 
crowave  frequencies  to  do  the  job 
while  the  other  uses  crystal  con¬ 
trol.  It  is  estimated  that  over  50 
percent  of  the  30,000  .sales  of  dia¬ 
thermy  equipment  made  in  the 
past  four  years  have  been  of  the 
microwave  type. 

►  Future — In  1952  when  the  FCC 
made  the  one-year  extension  for 
compliance  with  the  radiation  reg¬ 
ulation,  it  warned  that  any  further, 
requests  for  extension  would  be 
handled  on  an  individual  basis, 
with  consideration  given  to  efforts 
made  in  each  case  to  replace  non- 
conforming  equipment  during  the 
period  of  the  extension. 


MOCK-UP  trains  air  crew  without  leaving  ground.  Although  initial  cost  is  high  . 


Simulators  Cut  Pilot  Training  Cost 


Airlines  and  Services  save 
nearly  70  percent  and  turn 
out  better  pilots 

High  initial  cost  is  of  secondary 
importance  where  electronic  flight 
simulators  are  concerned.  The  Air 
Force  has  recently  taken  delivery 
on  the  first  of  four  Curtiss-Wright 
Dehmel  simulators  for  the  200-pas- 


senger  Globemaster.  Each  simu¬ 
lator  costs  over  |1  million. 

Like  predecessors  duplicating 
other  aircraft  types,  the  new  C-124 
simulator  is  identical  in  every  de¬ 
tail  to  the  business  end  of  the  Doug¬ 
las-built  plane.  Over  500  tubes  and 
a  maze  of  wires  (including  some 
harness  runs  of  almost  six-inch 
diameter)  complete  the  realism 
with  sound  effects  and  electronic 


circuits  that  give  flight  controls  the 
“feel”  that  can  throw  even  the  most 
confident  pilot  into  a  cold  sweat 
when  troubles  are  introduced  by  an 
instructor. 


►  Cost  Comparison — A  comparable 
simulator  has  shown  a  saving  of 
over  $1.5  million  a  year — more  than 
the  cost  of  the  simulator.  This 
figure  is  ba.sed  on  an  operating  cost 
of  $68  per  hour  for  the  simulator 
compared  to  $350  for  the  plane — 
including  depreciation  for  both. 
These  figures  do  not  include  the 
$1,000  plus  per  hour  earning  poten¬ 
tial  of  planes  released  from  train¬ 
ing. 

In  the  electronic  portions  of  the 
new  simulator,  heavy  reliance  is 
placed  on  specially-wound  potenti- 
omters  operating  in  conjunction 
with  tight  servo  systems.  Most  of 
the  tubes  u.sed  are  in  servo  ampli¬ 
fiers.  Design  is  conservative  to 
provide  minimum  down  time;  dur¬ 
ing  the  first  1,046  hours  of  opera¬ 
tion,  one  simulator  was  inoperative 
for  only  GO  minutes — le.ss  than  0.5 
percent. 

A  simulator  for  the  giant  10- 
engine  K-36  bomber  is  nearing  com¬ 
pletion  at  Curtiss-Wright  Electron¬ 
ics  Division. 


Depreciation  Reserves 
Continue  To  Climb 

Sums  set  aside  by  electronic 
firms  increased;  manufac¬ 
turers  are  wary  of  future 

.A .MOUNTS  reserved  by  the  elec¬ 
tronic  industry  for  depreciation 
have  steadily  increased  in  the  past 
five  years.  For  ten  major  manufac¬ 
turers,  such  ..  reserves  have  almost 
doubled  from  $60.2  million  in  1948 
to  $105.8  million  last  year.  Amounts 
set  aside  by  individual  firms  in  1952 
ranged  from  $190,000  to  $59.7  mil¬ 
lion.  All  but  two  companies  sur¬ 
veyed  increased  depreciation  totals 
over  the  year  before. 

As  a  percentage  of  net  sales, 
funds  for  the  .industTy  have  held 
relatively  constant.  As  shown  in 
the  graph,  the  percentage  for  ten 

(Continued  on  page  )•) 
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^POWER  AMPLIFIER 

requency  Range 


'fhe  Type  1233-A  Power  Amplifier  is  a  versatile  instnunent  of 
wide  frequency  range  and  substantial  output.  It  finds  use  in  the 
electrical  laboratory,  production  test-station  and  for  a  wide  variety 
of  applications  in  industry. 

This  amplifier  is  widely  used  in  the  testing  and  development  of 
audio-frequency  equipment,  and  in  driving  supersonic  transducers. 
At  standard  broadcast  frequencies,  it  has  sufficient  amplification  for 
exciting  antennas  in  measurements  of  gain  characteristics.  The 
20-cycle  to  3  Me  range  was  specifically  designed  for  amplifying 
oscilloscope  deflection  voltages. 

Where  a  reliable  instrument  is  needed  for  imdistorted  amplifi¬ 
cation  over  a  wide  frequency  range,  the  Type  1233-A  Power  Ampli¬ 
fier  is  highly  reconunended. 


it  Supplies  as  much  as  15  watts 

it  Negligible  overshoot 

when  amplifying  pulses 
with  0.1  p  sec  rise  times 

it  Noise  level  better  than 

60  db  below  15  watts 

it  Balcmced  or  ^pounded 

150  or  600  ohm  output 

it  Built  in  voltmeter 

indicates  terminal  voltages 


A  Three  Frequency  Ranges 

20  qrdM  to  20  kc 

1  ISO  or  600  okmt,  bedaneed  I 

1  or  groundid  \ 

IS  watte  from  SO  c  to  IS  ke 

B  watte  at  SO  e  and  SO  kc 

20k<toUMc 

SO  ohme  grounded 

IS  watte  from  SOketeOJS  Me 
i  woUe  of  tJS  Me 

1  20cyttostolMe 

high  impedance  output  for  connection 
to  oeciUoscope  deflection  plate* 

ISO  foUe  peak  to  peak 

lipirt  Viitaia  —  L«m  Mon  OJ  tolu  for  full  output 
iRfit  lapMlMH  — 100,000  okmt  in  paraUd  with 


S7  intf  grounded. 


m 

GENERAL  RADIO  Company 


OblMtlM — U$$tkanS%atratedouiputonaUrangee 
OlMiiiMi  —  inehte,  omad 

Pi1n-$S2S 


775  MottQchuf ettf  Avenue,  Combridge  3^,  Metsachuseftt,  USA 

y  H,«'  N(i«  fOIK  4  -  i.,  CMI-  *0^  «  S  *>.  .  104  J4 


Admittance  Mtitre  it  Coaxial  Stoments  4  Docado  Cafaettare 
Doeadt  Induetore  it  Dotadt  Reeietor*  4  DiUartiaa  UoUre 
Froiaeney  Mettreh  Frofaaney  Stafdarde  tt  Ooifor  CounUre 
Impedance  Bndgee  It  Modalatwn  MtUre  it  OeciUalort 
Variate  it  tif  Al  UeUrt  it  ttttokmmtlrre  it  Motor  ControU 
Soite  Metere  it  Sail  Dotoelaet  it  Proeieion  Capaeitore 
Paloo  Genoratare  it  Sifnal  Generalore  it  Vibration  Metere  it  Stroboeeopee  it  Waeo  PtUert 
L'-H-P  Meaeitrint  Efaipment  it  V-T  VoUautere  it  Ware  Analyeert  it  Polarieeopee 
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major  companies  in  the  field  has  re¬ 
mained  at  1.8  percent  since  1949. 


^Significance — Depreciation  re¬ 
serves  are  an  index  to  expansion 
plans.  According  to  the  sixth  an¬ 
nual  McGraw-Hill  survey  of  Busi¬ 
ness  Plans  for  New  Plants  and 
Equipment,  85  percent  of  manufac- 


Despite  poflt-freeze  television-sta¬ 
tion  construction,  the  National  Com¬ 
munity  Television  Association  re¬ 
ports  a  membership  increase  of 
nearly  100  percent  during  its  second 
year  of  life.  Sixty-three  of  the 
country’s  200-odd  community  anten- 
namen  are  now  NCTA  members. 

Nearly  100,000  television  sets 


turing  companies  covered,  including 
electronic  firms,  plan  to  invest  all 
their  depreciation  funds  to  keep 
equipment  up  to  date  and  to  provide 
capacity  for  new  products  and  new 
markets. 

►  Future — The  industry’s  depre¬ 
ciation  reserves  and  thus  its  ex¬ 
pansion  has  been  aided  substanti¬ 
ally  by  the  government's  fast-tax 
amortization  policy.  Under  it,  com¬ 
panies  in  the  field  have  been  able 
to  amortize  an  average  of  60  per¬ 
cent  of  the  investment  in  new  de¬ 
fense  facilities  over  a  period  of  5 
years  instead  of  the  normal  25 
years. 

The  goal  of  $396  million  in  fast 
tax  aid  for  the  industry  set  by  the 
U.  S.  is  expected  to  be  completed  by 
1954.  Already  over  75  percent  of 
the  money  has  l)een  certified. 


serving  350,000  viewers  are  now 
receiving  television  programs  via 
video  party  lines. 

►  Trends — International  Telemet¬ 
er,  developers  of  coin-box  sub¬ 
scription  television,  plan  to  inaug¬ 
urate  experimental  pay-as-you-see 
service  in  October  over  their  own 


community  tv  system  in  Palm 
Springs,  Calif.  Other  subscrip¬ 
tion  tv  promoters  are  wi.stfully 
eyeing  wired-television  viewers  as 
a  ready-made  box  office. 

Community  tv  operators  are  also 
seriously  considering  local  program 
insertion.  Equipment  would  range 
from  small  industrial-tv  cameras 
working  into  video  carrier-current 
transmitters  to  small-scale  studio 
set  ups. 

A  manufacturer  has  akso  an¬ 
nounced  a  converter  for  community 
reception  of  uhf  television  signals. 

►  UHF  or  Cable — Reaction  of 
small-city  tv  broadcasters  to  com¬ 
munity  television  has  been  mixed. 
One  uhf  broadcaster  has  offered 
to  buy  a  uhf  antenna  for  any  com¬ 
munity  system  willing  to  pick  up 
and  distribute  hi.s  signal.  Other 
cases  have  been  reported  where  a 
CP-holder  threatened  to  turn  back 
his  construction  permit  if  a  tv 
cable  company  were  granted  a 
franchise  in  his  city. 

►  Problems — During  the  past  year, 
radiation  has  plagued  community 
tv.  Most  complaints  have  origi¬ 
nated  with  owners  of  antenna  in¬ 
stallations  who  find  that  signals 
radiated  from  the  cable  create  an 
objectionable  ghost  on  their  tv 
screens.  No  legal  action  has  re¬ 
portedly  been  taken  against  oper¬ 
ators  but  the  fCC  has  inquired  of 
equipment  manufacturers  as  to 
design  of  their  tv  equipment. 

RTMAAsks  U.S.To  Set 
Quartz  Crystal  Base 

Pointing  out  that  the  quartz  crys¬ 
tal  industry  is  essentially  a  wartime 
industry  and  that  its  production 
capacity  now  has  been  increased  be¬ 
yond  requirements,  RTMA  asked 
the  Department  of  Defense  and  top 
military  officials  to  set  up  a  pro¬ 
duction  base  for  the  industry  which 
would  prepare  it  to  meet  both  cur¬ 
rent  and  full  mobilization  require¬ 
ments. 

In  a  letter  to  defense  officials,  Mr. 
George  E.  Wright,  chairman  of  the 
Crystal  Section  of  RTMA,  said  that 
normal  commercial  demand  for 

(Continued  on  page  20) 
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—low  Motor  powor  ro<|u(ro- 
mont. 
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undor  cutoff  conditions. 


IBM’s  use  of  G-E  computer  tubes  shows 
97%  still  on  the  job  after  service  equalling  5  yeorsl 
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IBM's  now  Doto  frocossing  MocMnos  hovo 
2^00  Gl>5965's  in  Itioir  tvbo  cmnploiMnt. 
TMt  computor  wM  add  and  subtract  16,644 
tbnof  a  tocond,  or  dMdo  and  mMpiy  2,192 
thwos.  It  answon  on  urgont  caN  by  dofonso  and 
industry  for  fastor  solulfon  of  motboniatical 
probioms  and  bottor  doto  storago  . .  .  Horo  is 
an  outstanding  oxamplo  of  now  computor  do* 
sign  wMdi  Itw  Gl*5965  modo  possiblol 


TRIODE! 


OL-5965 

9-PIN  MINIATURI 


LONG  Lira  .  .  .  IBM  experience  with  GL*5844’s, 
G.E.’s  first  computer  tube,  shows  less  than  3  per* 
cent  cumulative  failures  after  10,000  hours!  In 
other  words,  97  out  of  every  100  tubes  are  still  in 
use  after  “on*off”  service  that  roughly  equals 
5  years’  business  use  at  40  hours  a  week. 
DISINDASIUTY  . . .  Records  kept  on  a  fifth  of  the 
million*aod*more  GL*5844’s  in  IBM  Type  604 
Electronic  Calculating  Punches,  show  a  failure 
rate  of  .0023  per  1,000  hours.  This  means  that  in 


a  period  of  approximately  six  months,  only  460 
out  of  200,000  General  Electric  tubes  have  had  to 
be  replaced! 

Add  to  the  new  GL*5965’s  twin*triode  flexi* 
bility . . .  high  perveance . . .  low  heater  power . . . 
these  General  Electric  computer*tube  qualities  of 
long  life  and  freedom  from  trouble,  and  you  have 
the  tube  you  need  for  your  advanced  circuit.  Ask 
for  full  information!  General  Electric  Company, 
Tube  Department,  Schenectady  5,  Neu/  York.  ’ 


N«w  twin  tried*  for  computor 
appikaliont,  os  cattiod*  fot* 
lower  and  diod*  drivw. 


WMi 
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quartz  crystals  is  about  one-tenth 
of  the  military  requirements  ex¬ 
perienced  in  1961  and  1962,  is  there¬ 
fore  dependent  upon  military  con¬ 
tracts. 

“Lack  of  careful  plannin^r  in 
placement  of  such  contracts,  during 
a  period  of  reduced  appropriations, 
could  easily  weaken  and  destroy  the 
nucleus  of  the  industry  that  will  be 
needed  to  form  a  mobilization  base,” 
he  said. 

The  RTMA  section  urged  the 
government  to  make  plans  to  over¬ 
come  the  instability  created  by  the 
sharp  fluctuation  between  wartime 
and  peacetime  requirements  for 
quartz  crystals.  RTMA  crystal 
manufacturers  suggested  that  an 
advisory  group,  composed  of  in¬ 
dustry  and  government  representa¬ 
tives,  be  appointed  to  assist  in  co¬ 
ordinating  the  plans  for  crystal 
production  to  meet  current  and 
wartime  procuremejit  schedules. 


dom  Trade  Agreement.  In  1948 
and  i9Gl,  the  tariffs  were  reduced 
under  GATT  (General  Agreement 
On  Tariffs  And  Trade). 


Financial  Roundup 

Profit  statements  and  security 
transactions  in  the  past  month 
were  made  by  companies  in  the 
electronics  field.  Profits  for  the 
first  three  months  of  the  year  for 
the  companies  reporting  continued 
to  be  higher  than  in  1952. 

Ifet  Profit 

Company  l9iS  Fir»t  Quarter  t»ii 

American  Cable  & 

Iladio  $238,799  $200,765 

AT&T  101.810.260  86,831,361 

Anaconda  Wire  1,921,922  1,607,273 

Beckman  Inst. 

(9  moa.)  617,870  448,000 

British  Cable 

(Annual)  16,858,382  12,839,876 

Claude  Neon 

(Annual)  2.559.285  1,938, S5i> 

Curnell-Dubilier 

(6  most)  895,000  736.000 

• 'onsbildated  Inst. 

^Annual)  501,511  437,591 

Daystroni  (Annual  1,406,000  771,000 

T.  A.  Edison  110,828  100,531 

Kmeraon  (6  mos. )  1,768,694  548,228 

(leneral  Inst. 

(Annual)  1.275,863  993.657» 

Cray  Mfg.  (Annual)  408,965  406,049 

P)»llco  3,401,000  2,341,000 

Standard  Coll  1.737.045  905.116 

Westinifhouse  16,858,000  13,485,000 


►  Breakdown — Not  all  electronic 
equipment  comes  under  the  same 
tariff  rates.  Radio  and  television 
apparatus  and  parts  cover  the  bulk 
of  electronic  imports  and  have  the 
tariffs  shown  in  the  graph.  Other 
equipments  have  different  rates  but 
in  all  cases  they  have  been  reduced 
since  the  Tariff  Act  of  1930  when  all 
had  a  tariff  of  35  percent.  Photo¬ 
cells  and  electronic  tubes  other  than 
radio  now  have  a  tariff  of  15  percent 
and  x-ray  tubes,  with  a  levy  of  10 
percent,  have  the  lowest  tariff  of 
any  electronic  equipment. 


►  Ad  Valorem — All  electronic  tariff 
rates  are  figured  according  to  the 
value  (ad  valorem)  placed  on  the 
equipment  by  U.  S.  Customs.  The 
percentage  is  always  taken  on  the 
highest  valuation.  It  can  be  based 
on  the  foreign  value,  the  U.  S.  value, 
the  coat  of  production  or  the  Ameri¬ 
can  selling  price,  whichever  is  high¬ 
est.  The  classification  given  the 
equipment  also  determines  the  tariff 
rate  and  can  be  used  to  obtain  the 
highest  revenue. 


►  Stock  Transactions— ^Electronic 
Associates  offered  to  common 
stock  holders  the  right  to  buy  an 
additional  10,0(X)  shares  of  $1  par 
common  stock  at  $15  per  share  on  a 
1  for  10  basis.  Proceeds  are  to  be 
used  for  additional  working 
capital. 

Weston  Instruments  offered  cap¬ 
ital  stock  holders  the  right  to  sub¬ 
scribe  to  107,055  additional  shares 
at  $18  per  share  on  a  1  for  3  basis. 
Proceeds  will  be  used  to  reduce 
loans. 

Computer  Manufacturing 
offered  150,000  shares  of  common 
stock  (par  10  cents)  at  $1  per 
share.  Proceeds  will  be  used  for 
repaying  advances  and  for  work¬ 
ing  capital. 

Er.  Resistor  registered  with 
SEC  covering  62,500  shares  of  con¬ 
vertible  preferred  stock,  $20  par, 
to  be  offered  at  $20  per  share.  Of 
net  proceeds,  approximatelv  $850.- 
000  will  be  used  for  the  Erie,  Pa. 
plants  and  to  equip  a  new  plant  at 
Holly  Springs,  Mass.  The  balance 
will  be  added  to  working  capital. 

j^nnlied  Science  Corp.  registered 
with  SEC  covering  750,000  of  6- 
percent  sinking  fund  ten  year  de¬ 
benture  notes,  due  April  30,  1963. 
They  will  be  offered  for  sale 
along  with  75,000  shares  of  the 
common  stock  (par  1  cent)  of 

(CofltiniKd  on  page  22) 


►  Comparison — Our  tariffs  on  elec¬ 
tronic  equipment  are  lower  than 
those  of  most  other  nations.  In 
Mexico,  for  ex^  iple,  import  tariffs 
in  1951  on  radio  receivers  with 
cabinets  were  24.1  percent;  on  radio 
receivers  without  cabinets,  16  1  per¬ 
cent;  on  spare  parts  for  radio  ap¬ 
paratus,  2.1  percent.  In  addition, 
all  of  these  imports  were  restricted. 
But  the  rates  show  why  some  U.  S. 
radio  firms  have  elected  to  set  up 
assembly  plants  in  Mexico  rather 
than  ship  the  complete  product 
across  the  border. 


RECORD  of  toriff  reductions  on  U.  S. 
electronic  imports  shows  that  .  .  . 


►  Reduction — It  is  reported  that 
President  Eisenhower  has  agreed 
to  enlarge  the  U.  S.  Tariff  Commis¬ 
sion  from  6  to  7  members  to  get 
passage  of  his  request  for  a  one- 
year  extension  of  the  Reciprocal 
Trade  Agreement  Act. 

This  is  seen  by  some  manufac¬ 
turers  as  a  victory  for  protection¬ 
ist  factions  that  may  make  further 
tariff  reductions  difficult  to  obtain. 


Imposts  on  most  electronic 
imports  have  been  reduced 
more  than  50  percent 

Levies  on  radio-tv  apparatus  and 
parts  have  steadily  declined  from 
36  percent  in  1930  to  the  present 
12.6  percent  that  went  into  effect 
in  June,  1951.  A  reduction  in  1939 
was  made  under  the  United  King¬ 
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SUBMINIATURE 
to  HEAVY  DUTY 

From  ^ 

MILLIWATTS 
to  KILOWATTS 
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SELENIUM  RECTIFIER 
to  do  the  fob  j 


Now 

Federal  Offers 
ENCAPSULATION 

OF  SELENIUM  RECTIFIER  STACKS 
—  plus  other  components 


Fourteen  years  ago  Federal  introduced  the  selenium  rectifier  to  America’s  elec¬ 
tronic  engineers  and  product  designers. 

Today,  tens  of  millions  of  these  versatile  AC-to-DC  power  conversion  units 
are  at  work  in  almost  unlimited  fields  of  application  .  .  .  from  subminiatures 
with  milliwatts  of  output  to  heavy  duty  stacks  for  the  biggest  DC-operated 
‘  equipments. 

Here's  proof  of  the  high  quality  built  into  Federal's  compact,  economical, 
long-life,  fully  inert  selenium  rectifiers . . .  here’s  proof  of  their  efficiency  and 
dependability  in  consumer,  industrial  and  military  power  conversion  jobs! 
Write  Federal  today  for  information  on  your  rectifier  requirements... 
whatever  the  size,  type  or  rating.  Give  your  design  the  benefit  of  the  re¬ 
search,  engineering  and  manufacturing  skill  that  pioneered  the  selenium 
rectifier . . .  and  now  keeps  “Federal”  the  standard  of  industry!  Address 
Dept.  F-413B 


Another  Federal  “Finf ,  a 
unique  development  in  compo- 
nent.iealinK  that  expands  the  ap¬ 
plication  ranfe  of  rectifiert  and 
opens  to  industry  a  new  concept 
in  Military  Equipment  Desi(n. 


Applications  range 
from  tiny  rectifiers 
to  sub.  assemblies 
and  complete  pow¬ 
er  supplies. 


America's  oldest  and  largest  manufacturer  of  selenium  rectifiers 


ml  Federal  Telephone  and  Radio  Corporation 

la^c  a 


SEIENIUM-INTELIN  DIVISION 


100  KINGSLAND  ROAD,  ClIETON,  NEW  JERSEY 

In  Co.ioda;  Federal  Electric  Manufacturing  Company,  ltd.,  Montreal,  F.  Q. 
Erport  Oistributori:  Internotianal  Standard  Electric  Corp.,  t!f  Srood  St.,  N.  Y, 
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Bradco,  Inc.  ProceedR  will  be  used  (par  10  cents)  to  be  offered  at 
to  acquire  all  the  capital  stock  market  (about  $2  per  share).  Pro¬ 
of  Communication  Measurement  ceeds  are  to  be  used  to  carry  on 
Lab.  and  of  the  Applied  Science  public  demonstrations  of  sub- 
Corp.  of  Princeton.  The  remainder  scriber  television, 
will  be  used  for  other  purposes.  Triad  Transformer  filed  with 

SEC  covering  10,060  shares  of  com- 
►  Stock  Ff lings — Skiatron  Elec-  mon  stock  (par  $5)  to  be  offered  at 
Ironies  filed  with  SEC  covering  $10  per  share.  Proceeds  will  be 
10,000  shares  of  common  stock  used  for  working  capital. 


Lightplane  Output  Ups 
Electronics  Business 


Makers  of  lightplane  or  utility  air¬ 
craft,  as  they  are  now  known  in 
the  aircraft  industry,  produced  ap¬ 
proximately  3,200  aircraft  during 
1962.  For  the  first  time  since  World 
War  II  the  industry’s  falling  pro¬ 
duction  rate  has  reversed.  In  1951, 
approximately  2,477  utility  aircraft 
were  built.  With  cuts  in  military 
plane  production  possible  in  the 
future,  this  sign  of  revival  has  not 
only  been  good  news  to  aircraft 
manufacturers  but  to  producers  of 
electronic  communications  and  air 
navigation  equipment  as  well. 

Main  reason  for  the  resurgance 
of  the  utility  aircraft  industry  is 
growing  use  of  company-owned  air¬ 
craft  by  private  industry.  Accord¬ 
ing  to  Aircraft  Industries  Associa¬ 
tion,  30  percent  of  the  nation’s  fieet 
of  active  civil  aircraft  serve  busi¬ 
ness  or  professions,  and  32  percent 
of  the  total  number  of  hours  flown 
by  these  aircraft  was  for  business 
and  industry  use.  More  multi-en¬ 
gined  aircraft  are  now  operated  by 
private  business  organizations  for 
executive  transportation  than  are 
operated  by  the  scheduled  airlines. 


GROWTH  of  focilities  since  1948  shows 


Television  Network  Routes  Expand 


phia,  Washington  and  Baltimore 
were  linked  for  network  service. 
By  the  end  of  that  year  more  than 
2,500  channel  miles  were  added  to 
transmit  network  programs  to  30 
stations  in  13  cities.  Over  each  of 
the  next  four  years,  an  average  of 
7,000  channel  miles  were  added  to 
Bell  System  tv  facilities.  Now  the 
facilities  extend  some  34,000  chan¬ 
nel  miles,  enabling  more  than  130 
stations  in  87  cities  to  receive  live 
network  tv  programs.  In  addi¬ 
tion,  Bell’s  facilities  have  been 
used  on  117  occasions  to  connect 
theaters  for  tv  service. 

There  are  over  170  tv  stations 
on  the  air  broadcasting  to  an  esti¬ 
mated  potential  audience  of  95  mil¬ 
lion.  These  stations,  more  than 
62  of  which  have  been  constructed 
since  July,  1952,  are  located  in 
some  120  cities. 


Number  of  channel  miles  to 
be  available  at  end  of  year 
may  total  47,000 

Plans  to  add  13,000  channel  miles 
to  existing  tv  routes  by  the  end  of 
1953,  almost  doubling  the  average 
number  of  miles  added  in  any  of 
the  past  five  years  have  been  made 
by  AT&T.  Work  has  already 
started  on  a  link  between  Seattle 
and  Yakima,  Washington  and  the 
company  has  FCC  approval  for 
additional  links.  By  the  end  of 
this  year,  there  may  be  a  total  of 
47,000  channel  miles  in  use. 

►  Growth — Five  years  ago,  the  Bell 
Telephone  System  opened  for  com¬ 
mercial  use  some  916  channel 
miles  for  tv  to  provide  network 
service  to  12  stations  in  5  cities. 
Only  Boston,  New  York,  Philadel¬ 


►  Potential — According  to  a  sur¬ 
vey  by  one  of  the  leading  manufac¬ 
turers  of  utility  aircraft,  the  aver¬ 
age  expenditure  for  electronic  aids 
in  their  planes  is  $600,  ranging 
from  $300  for  radio  only  to  $1,700 
for  complete  equipment  (Elec¬ 
tronics,  p  20,  May,  1952).  Thus  in 
this  segment  of  the  aircraft  indus¬ 
try  alone,  electronic  manufacturers 
had  a  potential  dollar  volume  of 
sales  of  nearly  $2  million.  With  in¬ 
creasing  use  by  industry,  in  agricul¬ 
ture  and  as  family  transportation, 
potential  sales  may  well  double  in 
1963. 


^  M  a  n  u  f  ac I;u  r  er  8 — In  recent 
months,  manufacturers  have 
stressed  private  aircraft  applica- 

(C'Hitinucd  on  pogt  24) 
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Chcmicnlly  inacti\e,  non-futiblc,  gray>to>black  solid. 

Electrically  oonductiTc,  diamagnetic,  electrophoretic.  . 

Low  in  photoelectric  sensitivity,  resistant  to  electron  bombardment.  ^ 

Forms  tenacious  dry  /Urn  which  is  opaque,  conducts  heat,  adsorbs  gas,  and  lua, 
low  coefficient  of  friction.  ^ 

In  Vacuum  Tubas — ‘Aquadag’,  a  dispersion  of  colloidal  graphite  in  water,  applied  to 
grids  and  plates  minimises  secondary  emission,  "back"  emiaaion,  and  photoelectric 
effects. 

In  CRTs— A  dispenion  of  colloidal  graphite  in  distilled  water  applied  to  inside  walls 
retards  secondary  emission,  adsorbs  gases,  and  serves  as  an  electrical  conductor.  And 
another  dispersion,  in  lacquer,  will  opaque  eiterior  walla. 

In  Light'Senaitive  Cdls— Colloidal  graphite  does  not  react  vrMi  selenium  to  form 
selenides ;  therefore,  it  is  used  aa  an  electrode  material  in  photo  tnbea. 

In  Other  Applications— Aa  a  condaedvc  coating  on  pieao^lectrk  crystals,  on  high- 
voltage  coil^  on  suspension-type  insulaton... general^  wkertwr  a  conductive  lubri¬ 
cant  it  required.  |g  || 

Write  teday  for  more  detailed  informadon.  Ask  for  Bulletin  No.  4S3-50L 

Di$per$um$  #/  mtlyhdemum  dismlfidt  mrt  0nml»blt  im  vmrUus  rturriert.  IFg  art 
alta  equipftd  ta  da  euttam  duptrtimf  af  $alid$  im  a  aoidt  amriety  af  mehidta. 
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lions  of  electronic  equipment  to 
lake  advantage  of  the  growing: 
market.  For  example,  Bendix  Avia¬ 
tion  recently  introduced  Distance 
Measuring  Equipment  (DME),  de¬ 
veloped  by  Hazeltine,  and  expected 
that  the  volume  sales  would  come 
from  the  executive  aircraft  field. 
As  military  plane  production  de¬ 
clines,  more  electronic  manufactur¬ 
ers  will  introduce  avionic  equip- 
fnent  for  the  growing  utility  air¬ 
craft  market. 


boats  with  an  accuracy  of  better  Ironies  research  claimed  23.2  per- 
than  five  feet  to  interpret  geo-  cent  of  total  researchers,  the  high- 
physical  data  taken  simultane-  est  percentage  of  all  research 
ously.  A  hyperbolic  grid  system  specialties.  Aeronautics  and  equip- 
operated  by  Raydist  Navigation  ment  and  supplies  followed  with 
Corp.  is  furnishing  such  a  location  19.6  and  19.0  percent  respectively, 
service.  Other  leased  service  is 

offered  both  by  this  company  and  ►Research  Cost — National  outlay 
Offshore  Raydist,  Inc,  from  three  for  scientific  research  and  develop- 
networks  reaching  from  New  Or-  ment  totaled  more  than  $3.5  billion 
leans  to  Texas,  As  many  as  ten  in  1952,  over  four  times  the  yearly 
separate  crews  in  the  Gulf  can  use  expenditures  at  the  beginning  of 
the  networks  as  now  installed.  World  War  II.  The  total  cost  of  re¬ 
search  for  all  surveyed  companies 
for  1951  was  nearly  $2  billion  and 

HOW  ELECTRONICS  STACKS  UP  electronics  took  27.3  percent  of 

_ IN  RESEARCH _ this  money. 


Offshore  Oil  Men  Spot 
Drills  Electronically 


►  Governments  Share — Close  to 
half  of  all  industrial  research  was 
financied  by  Federal  Government 
agencies,  mainly  the  Department 
of  Defense  and  the  Atomic  Energy 
Commission,  Percentages  for  the 
top  three  specialties  were:  aero¬ 
nautics,  87  percent;  electronics 
58.5  percent;  equipment  and  sup¬ 
plies,  35.9  percent.  Thus,  although 
electronics  research,  as  shown  in 
the  chart,  employed  more  engi¬ 
neers  and  bore  the  greatest  share 
of  total  research  costs,  U.  S.  spend¬ 
ing  with  the  industry  was  almost 
30  percent  less  than  that  spent  in 
aeronautics  research. 


I  electronics' 
□  aeronautics 


Much-needed  oil  trapped  under 
the  Gulf  of  Mexico  can  be  discov¬ 
ered  by  essentially  the  same 
methods  used  on  dry  land.  When 
seismic,  or  other  soundings  are 
made  underwater  the  drilling  crew 
mu.st  know  within  a  matter  of  feet 
•  where  to  set  up  their  rigs.  Many 
oil  domes  are  far  offshore  and  can’t 
be  spotted  by  optical  or  crude 
radio-direction-finding  methods. 

►  Government  Cooperation — So  vi¬ 
tal  is  the  oil  need  that  FCC  has 
been  lenient  in  allowing  .special 
use  of  frequencies  that  permit 
electronic  surveying  of  the  track¬ 
less  Gulf. 

One  prospecting  company  needs 
to  know  the  distance  between  two 


HCMtUS  CKI  fRMQD  (MMO  EMWU 


►  Cost  per  employee — Average  cost 
per  re.search  engineer  or  scientist 
in  companies  in  the  16  research 
specialties  ranged  from  $14,500  for 
basic  and  medical  science  up  to 
$33,900  for  ordnance.  Electronics 
ranked  second  to  the  top  with  an 
average  cost  per  engineer  or 
scientist  of  $27,600. 

Taking  all  research  employees 
together,  including  supporting 
personnel,  the  allocation  of  re¬ 
search  cost  per  employee  in  elec- 
PRELI.MINARY  report  of  a  survey  Ironies  was  $9,800. 
of  U.  S.  indu.strial  research  and  de¬ 
velopment  capacity  in  mid-1952, 
conducted  by  the  Research  and  De-  TW  I-  Rfiff/vr 
velopment  Board  of  the  Defense 
Department,  cla.ssifies  companies  Than  It  Seems 
into  16  research  specialties  includ¬ 
ing  electronics.  Number  of  inquiries  and  complaints 

^  about  television  to  Better  Business 

►  En*ine.R-.Nearly  94,000  re-  ranked  in  sixth 

search  engmeers  and  scientists  p,,ee.  Teievision’s  totai  was  84,202. 
were  employed  by  the  companies  5  t  of  the 

reporting  m  January,  1952.  Elec-  (CoRtiRytti  or  m'.  W) 


TOP  three  research  specialties  stand 
out  as  .  .  . 


Underwater  explosion  used  in  the  seis¬ 
mic  method  of  locating  oil  deposits 
in  the  Gulf  of  Mexico  is  recorded 
oboord  ship  (in  foregrourrd)  and, 
moments  later,  ot  onother  ship.  Dis- 
tonce  and  direction  between  ships  is 
measured  by  Raydist 
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PrioiArily  developed  for  a  branch  of  the  armed 
forces,  this  high  and  low  temperature  testing  unit 
has  a  temperature  range  from  *80*  F.  to  +185*  F. 
Rapid  temperature  pull-down  to  -80*  F.  requires 
30  minutes  or  less.  Heat  application  is  accom¬ 
plished  through  reverse  cycle  refrigeration.  Haz¬ 
ards  of  open  heating  elements  are  eliminated.  Test 
chamber  dimensions  are  12“  z  12"  x  12"  and  the 
overall  dimensions  are  50“  long,  26“  high  and  20" 
deep.  Approximate  weight  is  450  pounds.  The 
unit  is  compact  and  is  entirely  self  conuined.  Con¬ 
trols  are  simplihed  and  easy  to  operate.  Equipped 


with  air<ooled  compressors,  the  unit  is  quiet  in 
operation.  Cabinet  is  of  stainless  steel  with  all 
controls  visible.  A  blower  is  provided  for  even 
distribution  of  temperatures  and  greater  testing 
accuracy.  The  door  illustrated  is  a  latch  type  door 
providing  for  complete  removal  from  the  cabinet. 
Holes  may  be  drilled  for  electrical  conucts. 

This  is  one  of  the  many  examples  of  Webber 
engineering  skill  and  another  of  the  many  firsts 
built  by  Webber  in  the  low  temperature  field. 

Write  for  more  complete  information: 


INDUSTRIAL  FREEZER  DIVISION 

WEBBER  MANUFACTURING  COMPANY,  INC.,  2745  MADISON  AVENUE,  INDIANAPOLIS  3,  INDIANA 

(ffmtrly  W»hk»r  A^mik*  Cm.,  Im.) 

^ - -  r — ...  -  COMPini  TEMPERATURE  RANGE 

TESTING  UNITS 


INDUSTRIAL  FREEZERS 


TRADE  MARK 

♦t'T  A  WIIIER  KttO 


INDUSTRY  REPORT 


Continued 


1.6  million  grand  total,  as  compared 
to  118,450  for  solicitations,  93,991 
for  home  appliances,  93,559  for  in¬ 
surance,  93,056  for  construction  and 
85,038  for  automotive. 

About  75  percent  of  all  requests 
were  inquiries  for  information 
about  the  reliability  of  companies, 
products,  services,  individuals  and 
day-to-day  business  transactions. 
The  remaining  25  percent  were  in 
the  nature  of  complaints. 


MEETINGS 


June  29-July  3:  ASTM  Annual 
Meeting,  Atlantic  City,  N.  J. 

Auo.  19-21:  WESCON  (West¬ 
ern  Electronic  Show  &  Con¬ 
vention),  IRE  (7th  Region) 
and  WCEMA  (West  Coast 
Electronic  Manufacturers’ 
Association  cosponsors.  Mu¬ 
nicipal  Auditorium,  San  Fran¬ 
cisco,  Calif. 

Aug.  29-Sbpt.  6:  West  German 
Radio  and  Television  Exhibi¬ 
tion,  Duesseldorf,  Germany. 

Sept.  1-3:  International  Sight 
and  Sound  Exposition,  Palmer 
House,  Chicago,  Ill. 

Sept.  1-12:  British  20th  Na¬ 
tional  Radio  &  Television  Ex¬ 
hibition  1963,  Earlscourt, 


London,  England. 

Sept.  14-16:  Fourth  Annual 
Convention  and  Manufactur¬ 
er’s  Conference,  NEDA,  St. 
Louis,  Mo. 

Sept.  21-25:  Second  Analytical 
Instrument  Clinic,  Chicago, 
Ill. 

Sept.  21-25:  Eighth  National 
Instrument  Exhibit,  Sherman 
Hotel,  Chicago,  Ill. 

Sept.  28-30:  Ninth  annual  Na¬ 
tional  Electronics  Conference, 
Sherman  Hotel,  Chicago,  Ilk 

Nov.  9-12:  Conference  on  Radio 
Meteorology',  Austin,  Texas. 

Nov.  13,  14:  Annual  Electronics 
Conference,  Hotel  President, 
Kansas  City,  Missouri. 


plemented  a  badly  damaged  cable  sistance  agreement  with  Raytheon, 
between  Rotterdam  and  Middel- 

harnis,  two  main  distribution  ►  Sixty-five  percent  of  those  reply- 
points  in  the  Dutch  telephone  sys-  ing  to  a  Purdue  University  opinion 
tern.  Middelharnis  is  one  of  the  panel  post  card  survey  indicated 
hardest-hit  spots  in  Holland,  that  they  would  pay  one  dollar  for 
Power  for  the  microwave  equip-  the  privilege  of  seeing  a  champion- 
ment  was  supplied  by  portable  ship  fight  on  their  home  tv  receivers 
units  brought  from  NATO  head-  by  subscription  tv. 
quarters  near  Fontainebleau. 

Despite  delay  in  obtaining  ac¬ 
curate  maps  and  technical  difficul¬ 
ties  encountered  in  tieing  into  the 
local  switchboard,  within  nine 
days  13  of  the  24  available  voice 
channels  were  placed  in  use. 


>•  Broadcast  receiving  licenses 
totaled  12.9  million  in  Great 
Britain  and  Northern  Ireland  at  the 
end  of  April,  1953  including  2.2 
million  for  tv  and  186,338  for  auto¬ 
radios.  Television  licenses  increased 
by  60,891  during  the  month. 


RADIO  relay  supplemented  damaged 
telephone  cables,  os  .  .  . 


NATO  Microwaves 
Aided  Flooded  Holland 


^  Dutch  tv  transmi.ssions,  still  in 
their  initial  stages,  will  end  on 
October  1,  1953  unless  the  Dutch 
Government  decides  to  subsidize 

►  OMIBAC  comprises  first  letters  them,  according  to  the  Dutch  TV 
of  GE’s  Ordinal  Memory  Inspect-  Foundation. 

ing  Binary  Automatic  (Computer. 

^Commerce  Department  assured 

►  Cost  to  equip  a  tv  station  so  that  RTMA  that  it  will  make  appro- 

it  could  transmit  network  pro-  priate  provision  for  the  electronics 
grams  in  compatible  color  was  industry  if  industry  divisions  are 
estimated  at  $15,000  by  NBC  vice-  established  in  the  department  sub¬ 
president  Sylvester  Weaver.  sequent  to  any  termination  of  NPA 

activities. 

►  First  units  in  an  aircraft  radar 

warning  system  for  the  perimeter  ►  Large  deposit  of  nickel  ore  re- 
of  Western  Europe  have  been  made  cently  discovered  in  Cuba  by  Free- 
and  delivered  by  Microlambia  of  port  Sulphur  is  believed  to  consti- 
Italy  under  the  U.S.  Offshore  Pro-  tute  one  of  the  most  important 
curement  program.  They  are  built  proven  sources  of  nickel  anywhere 
unc!er  a  licensing  and  technical  as-  in  the  world. 


Industry  Shorts 


Sixty-miie  emergency  link 
restored  telephone  service 
vital  to  relief  operations 


Last  February,  when  flood-waters 
inundated  large  areas  of  the  Neth¬ 
erlands,  relief  and  flood-control 
operations  were  imperiled  as  the 
elements  raised  havot:  with  the 
Dutch  telephone  system. 

Responding  to  a  request  for 
assistance,  the  Allied  Air  Forces 
Central  Europe  rushed  two  RCA 
type-20A  microwave  terminals  and 
one  repeater  to  the  scene.  (See: 
Microwaves  Sharpen  Europe’s  Air 
Defenses,  Industry  Report,  Elec¬ 
tronics,  p  10,  Oct.  1952.) 

►  Vital  Link — The  equipment  sup- 
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and  less  distortion9  with 
Westinghouse  21AP49  21  MP4 
Metal-Cone  Tnbes 


“No  glare,  no  room  reflection,  less  distor¬ 
tion,  clear  picture  over  full  tube  area!” 
Your  sets  can  have  these  hard-selling, 
practical  advantages  if  you  use  Westing- 
house  21-inch  metal-cone  tubes  in  your 
designs. 

Their  etched  spherical  face  plates  com¬ 
pletely  eliminate  the  annoying  problem 
of  room  reflections.  And  b^t  of  all— this 
factual,  appealing  sales  feature  can  be 
demonstrated  in  any  retail  show  room  by 
the  purchaser  himself. 

Westinghouse  metal-cone  tubes  have  less 
distortion  due  to  uniform  face  plate  thick¬ 
ness:  Corner  focus  is  better,  brightness 
is  uniform.  These  stronger  tubes* save 
money  due  to  less  weight,  easier  han¬ 
dling.  Both  the  21AP'4  and  the  21MP4 
are  available  now  in  production  quan¬ 
tities.  For  technical  or  application  infor¬ 
mation,  write,  wire,  or  phone 

Commercial  Engineering  Department 
A-207,  Westinghouse  EWtric  Corpora¬ 
tion,  P.  O.  Box  2J54,  Elmira.  New  York. 


Ordinary  fa<*  plotat  act  at  a 
polith«d  mirrar,  rafloct  majarlty 
of  light  into  viowart'  ayot.  , 


Etchad  focaplotat  Koltar  ambiant 
light,  abtorbing  a  larga  aatoaat, 
ditparting  ramaindar  unnoticaably. 


300X  photomicrograph  of  smooth  foco  thowt  smooth  roflocting  turfoca;  tiny 
Krotehas  ara  invisibla  to  nakad  aya. 


300X  photomicrograph  of'otchod  foca  shows  lurfoca  which  ditparsas  ambiant 
light,  doai  not  offact  pktura  quality. 


31AM, 

Magnatic  Focus 


31MM, 

Elactrostatic  Focus 


ET.9S022 
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TAPPING  SCREWS 
For  Fast  Sheet  Metal 
Fastening 


I  /  \  /  A  washer’s  a  "washout”  without  fasteners.  But 

I  /  \  /  luckily  for  the  housewives  of  America  this 

11  j  I  catastrophe  can  never  happen. 

/  I  J  j  For  Lamson  &  Sessions  has  long  worked 

I  \  ^  I  hand  in  glove  with  the  appliance  people  to 

I  j  \  V./^  I  develop  dependable  engineered  fasteners  for 

^  \  \  home  appliances. 

If  you,  too,  want  to  be  sure  of  the  "just  right” 
fasteners  for  your  product,  check  with  Lamson  during  the  planning  stage.  Our 
engineers  will  be  happy  to  help  you  with  your  selection  and  possibly  suggest 
fasteners  that  will  save  time  and  money  on  the  assembly  operation. 

Remember,  no  matter  what  your  fastener  requirements,  it’s  always  pleasant 
and  projitable  to  do  business  with  Lamson  &  Sessions. 


Self-tapping  screws  require  no 
nuts,  no  topped  holes.  There¬ 
fore,  they  ore  important  time- 
savers  on  all  sheet  metal  assem¬ 
bly  work.  A  choice  of  type  "A", 
"B"  ond  "C"  threads.  Heads 
available  with  slotted  or  Phillips 
driver  recesses. 


The  LAMSON  &  SESSIONS  Co. 

1971  Wsst  85lh  St.  •  CUraland  2,  Ohio 

PloBls  at  CleTeland  and  Kent.  Ohio  •  BUmlnghom  •  Cbicaqo 


FOR  PROMPT  DELIVERY  AND  HELPFUL  SERVICE, 
ORDER  FROM  YOUR  LAMSON  DISTRIBUTOR 


TAPPWe  SCIIWS 

Choice  of  round, 
non,  trutt,  flat 
oval,  hoaogon 
and  Phllli|i« 
hoodt. 


SQUAII  AND  NIX 
NUTS 

Soffii-IWiithod,  hot 
prattad.  cold 
forgad. 


MACHINI  SClfWS 
AND  NUTS 
Prachion  niodo  for 
foil,  oconomlcal 
otMinhlv. 


PlUC  NUTS 
Idooi  for  blind  or 
hord-to-rooch 
plocoi. 


lOCK  NUTS 

Economical,  vibra¬ 
tion  proof.  Con  bo 
w>ad  rapaatadly. 


Want  more  information?  Use  post  card  on  lest  page. 
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Check  these  features: 

SPAN: 

adjuatabie  from  1  to  50  milli- 
volta.  Arbitrary  dial  markinga, 
readily  converted  to  millivolt 
range  by  nneana  of  calibration 
supplied  with  recorder. 

ZERO  SUPPRESSION; 

coarse  and  fine  dials  permit 
,  movement  of  zero  by  ±  100%  of 
max.  span. 

DAMPING: 

adjustable  to  obtain  optimum 
balancing  action  for  almost  any 
span  or  source  impedance. 

SENSITIVITY: 

automatically  adjusts  measur¬ 
ing  circuit  response  as  span  is 
changed. 

SPEED; 

full  scale  pen  travel  as  fast  as 
one  second. 

WIDE  CHART: 

11-inch  calibrated  width  gives 
high  resolution. 

STANDARDIZING; 

manual. 


•  REFERENCE  DATA: 

Writi  Ik  lata  Slut  Ni.  Il  l  II  "MjistaMt 
Spaa  E/sctrosiR  iKirlar.'' 


The  most  versatile 
test  data  recorder 
you’ve  ever  seen! 


If  you  need  to  record  results  of  a  variety  of  tests,  this  new  RlectroniK 
instrument  is  just  what  you’ve  been  looking  for.  A  simple  turn  of  its 
dials  converts  it  to  practically  any  range  your  tests  require. 

Especially  useful  with  strain  gauges,  accelerometers,  tachometers, 
differential  thermocouples— or  any  other  voltage-producing  transducer 
— it  is  like  having  a  hundred  instrviments  in  one.  You  can  vary  its  full 
scale  span  over  a  wide  range,  to  spread  out  test  curves  in  exceptionally 
readable  form.  You  can  move  its  zero  point  up  and  down  at  will,  until 
the  portion  of  the  test  curve  in  which  you’re  most  interested  is  spread 
across  the  recorder  chart.  And  you  can  change  its  sensitivity  and  damp¬ 
ing  to  give  the  recording  characteristics  that  beet  fit  yovur  test.  Span 
and  zero  adjustments  are  completely  independent. 

Our  local  engineering  representative  will  be  glad  to  discuss  how  this 
new  instrument  can  bring  new  convenience  to  your  test  work.  Call  him 
today  ...  he  is  as  near  as  your  phone. 

Minneapolis-Honeywbll  Regulator  Co.,  Industrial  Division,  442« 
Wayne  Ave.,  Philadelphia  44,  Pa. 


BROWN  INSTRUMENTS 
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teamed 


'MorePma-: 


NATIONAL  SALES  OFFICES 


AtloMto,  Ga. 
■iiffale.  N.  V. 
Combridt*,  Mon. 
Chkose,  III. 
Cincinnati,  O. 


CInvnIand,  O. 
Dollat,  Tni. 
Dntrell,  Mich. 
Heucten,  Tnx. 
Ifldionapollt,  Ind. 
Kantoi  City,  Me. 


iM  Angnlni,  Cal. 
Milwaukna,  Wit. 
Minnnapolit,  Minn. 
Nnw  York,  N.  Y. 
Nawark,  N.  J. 
Pkilodnlphia,  Pa. 


fltttburgh.  Pa. 

St.  leuii.  Mo. 

Son  PranciKo,  Col. 
Snottln,  Woth. 
Wothington,  D.  C. 
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FOR  QUICKER  SERVICE 
anywhere  in  the  United 
States. ..General  Cable 
maintains 


j  22  Sales  Offices 

j|l  14  Resident  Sales 

Representative  Locations 


*  Over  600  Distributor 
Sales  Locations 

&  6  Regional  Stock 
Oistribution  Prints 

^  6  Manufacturing 
Plants  and  Stocks 


to  render  service! 


General  Cable  is  an  institution  that  stands  for  nation-wide  service  points, 
strategically  located  .  .  .  Field  Offices  to  render  on-the-spot  service  . . . 
Teamed  with  important  supply  houses  to  put  General  Cable  products  on  a  local 
delivery  basis  from  local  distributing  points. 

Whatever  your  electrical  wire  and  cable  need,  whenever  you  need  it,  make 
“General  Cable”  a  part  of  your  product  description. 


One  Source  of  Complete  Supply 

One  Completenesi  of  Service 

One  Standard  of  Quality 


Executive  Offices:  420  Lexington  Avenue,  New  York  17,  N.  Y.  Soles  Offices  in  Principal  Cities  in  the  United  States. 
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—C.  R.  Herrick,  Director  of  Traffic,  Packard  Motor  Car  Co. 


ii 


We  can't  afford  traffic  jams  at  Packard!" 


"An  automobile  plant  is  geared  around 
its  assembly  lines.  And  they  can  be 
stopped  for  lack  of  a  bolt! 

"We  simply  cannot  afford  to  let  a 
traffic  jam  get  started  at  Packard! 

"When  we  face  unforeseen  delays  on 
the  part  of  our  suppliers,  we  make  ex¬ 
tensive  use  of  Air  Express.  Such  ship¬ 
ments  may  range  from  5  lbs.  to  more 
than  a  thousand. 

"Recently,  for  instance,  we  needed  a 
heavy  shipment  delivered  overnight 
from  the  East  Coast  to  meet  a  produc¬ 
tion  crisis.  The  vendor  was  located  in  a 


non-airport  city.  We  called  Air  Express 
—  and  the  load  was  rolling  into  the 
plant  gates  at  Detroit  the  next  morning ! 

"Dependability  like  that  is  priceless. 
Yet  in  a  good  many  weights  and  dis 
tances  you  aaually  save  money  by  speci¬ 
fying  the  fastest  service  —  Air  Express. 

"We  handle  several  thousand  pounds 
a  month  via  Air  Express,  every  ship¬ 
ment  of  which  is  important  and  must 
be  on  time.  We  give  Air  Express  credit 
for  valuable  assistance  in  maintaining 
production  of  195.^  Packards  and  Pack¬ 
ard  Clippers  from  our  assembly  lines.” 


It  pays  to  express  yourself  clearly. 
Say  Air  Express!  Division  of  Railway 
Express  Agency. 


GETS  THERE  FIRST 

ria  (J.  S.  Scheduled  Airlines 


I 


! 

I 


I 


> 
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Want  more  information?  Um  post  card  on  last  page. 
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eritinal  drawing  mod*  lor  Ohioilo 


First  to  discover  the  X-roy 


Wilhelm  Konrad  Rbntgai 

184^1923 


Rontgen,  a  German  physicist  and 
educator,  m  1 895  discovered  that  a 

Crookes  tube  produced  invisible  rays 
that  could  penetrate  opaque 
materials.  He  named  these 
'  “X-rays.”  He  also  developed 
the  basic  methods  of  X-ray 
photography,  and  was  awarded 
the  Nobel  Prize  in  1901. 
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RHEOSTATS 

All-reratiiir  an<l  metal,  cIcmm* 
control  rlicoHtaU  for  iinHur* 
paHHcd  ilepenflability  and 
am<K>tlin<‘HH  of  operation.  Ten 
Bto<'k  aizea,  25  to  1,(M)()  watts. 


r 


m 


/.  %  % 


J  '  f 

P  .  ^'■ 

r''  i>  ' , 


TAP  SWITCHES 

Five  compact  moilels,  10  to 
1 00  ampercH,  AC,  up  to  1 2 1  aps. 
All-ceramic,  and  metal  con¬ 
struction.  Silver-to-silver  con¬ 
tacts,  w  itb  self-cleaning  rotor. 


.. 


I  % 

' 


.1 


i 

%  - 

% 

'  ^ 

f'; 

;  !  J  ^ 

■  -v 

f  .• ' 

’  1 

i 

i 

1  • 

y 

1 

9 

-A  , 


IV 


itS-  ^ 


X 


\  A 


\ 


A  wide  range  of  deiiendable, 
fixed,  adjustable,  tapfied,  and 
non-inductive,  jKiwer  wire- 
wound  resistors.  Also  a  wide 
range  of  precision  resistors. 


R.  F.  CHOKES 

Single  layer  R.  F.  plate  cbokes 
and  flower  line  cbokes,  on 
steatite  or  filastic  cores.  Pro¬ 
tected  by  a  special  moisture- 
resistant  coating. 
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Telecomputing  announces 


THE  TELEDUCER 

Automatically  Records  Voltage 
In  Decimal  Digits 

With  0.1%  Accuracy 


It  offers  these 
important  advantages: 

Provides  0.1%  accuracy 
(1,000  counts  full  scale). 

Provides  for  minimum  full-scale 
input  of  20  millivolts 
(20  microvolts  per  count). 

Requires  only  0.8  second  or  less 
for  balancing. 

Uses  a  simple  bridge-balancing  circuit. 

Reads  low  voltage  without 
DC  Amplification.  * 

Does  not  hunt  or  oscillate. 

Presents  visual  reading  of  voltage 
on  neon  indicator  bank. 

Permits  tabulated  digital  output  when 
used  with  Program  Unit  and  Electric 
Typewriter.  (Digital  recording  in  punched 
IBM  cards  or  teletype  tape  available 
when  used  with  suitable  program  units.) 


TELEDUCER  Technical  Bulletin  104  and  Technical  Bulletins  106  and 
107,  giving  specifications  on  the  Program  Unit  and  Electric  typewriter, 
will  be  mailed  you  upon  request.  Coupon  below  is  for  your  convenience. 


Computing  Service 

Your  computing  and  data  reduction  problems, 
large  or  small,  can  be  handled  quickly, 
efficiently  by  Telecomputing’s  staff.  Time 
and  cost  estimates  will  be  presented  if  you 
will  send  information  defining  your  problem.  I 

I 

_ L 


TELECOMPUTING 


CORPORATION 

■  URtANK,  CALIPORNIA 


Mr.  Preston  W.  Simms,  Dept.  ES-7 
Telecomputing  Corporation,  Burbank,  California 

□  Please  send  me  Teleducer  Bulletin  104. 

□  Please  send  me  Bulletins  106  and  107  on  the  Program  Unit  and 
Electric  Typewriter. 

Namt 


Company 


I  Strati  Addrtia  City  and  Stata 
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X1898A 


X1783 


XI  582 


XI  M3» 


X>463 


X2041 


X1457 


X3043 


X2042 


Shown  Approximately  Twice  Sixe. 


Everything  you  need  in  standard  terminal  lugs 
...  or  made  to  your  own  specMcotlonsf 


C.T.C.  has  exactly  the  types  and 
aizee  of  terminal  lugs  you  want  ...  or 
wiU  quickly  make  them  to  your  specifi¬ 
cations  in  any  production  quantity. 
Very  likely  you’ll  find  what  you’re 
looking  for  in  the  broad  C.T.C.  line  of 
standard  terminals.  There  are  28  dif¬ 
ferent  types,  each  available  in  varied 
shank  lengths. 


tions.  Finishes  include  hot  tinned, 
electro-tin,  cadmium  plate  or  gold 
plate  on  special  order.  In  the  event 
standard  terminals  don’t  meet  your 
needs,  C.T.C.  offers  a  special  consulting 
service  to  solve  your  solder  terminal 
problems  without  extra  cost  or  obliga¬ 
tion. 


For  all  specifications  and  prices, 
write  to  Cambridge  Thermionic  Cor¬ 
poration,  437  Concord  Avenue,  Cam¬ 
bridge  Mass.  West  Coast  Manu¬ 
facturers  contact:  E.  V.  Roberts,  5068 
West  Washington  Blvd.,  Los  Angeles 
16  and  988  Market  Street,  San  Fran¬ 
cisco.  California.  _ 


C.T.C.  standard  terminals  are  of 
silver  plated  brass,  coated  with  water 
(Up  lacquer  to  keep  them  chemically 
dean  for  soldering. 

In  addition,  combination  screw  and 
solder  terminals  are  available  in  3 
sixes,  and  a  complete  line  of  phenolic  or 
ceramic  terminals  can  be  furnished. 


All  materials,  processes  and  finishes 
meet  applicable  govaminsBt  spadflea- 


CTC 


custom  or  stand 


teed  components 


See  eer  NsHiig  Im  ihitremkt  •eyers*  geMe 
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Want  aiore  iafaraMtiaa?  Um  soft  card  oa  lost  paga. 
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RAYTHEON  MAKES  All  THESE 


Ai  ta  liiificMRoa  Bf iwiitt  my  b*  ohtaintd 

with  -MMtc  iiEduttduri  typMf  on*  omc  b*t 
rrcponed  220,000  tuli*«oo«^  p«*ib$»tr«> 

'  based  oil  i*sts  oCoMrljr  tbbrmo  ||MHb«d  . 
yp^thcon  Typ*  CKitOtS  Tube*.  : 

^bst’tjnor*^  Rsythooe  FilameM^ 
I’Suboiioiatures  h^«  wbst  it  tsAcs  to 
withstand  eKtr«m  shock,  sever*  vibrstion, 
extraordinary  scceltratioa. 

Low  microphonic  output  and  low  power  y- 
^1t»ut  are  equally  valued  characteriaucs  ' 
of  these  tubes. 

For  their  supreme  tcUihiUty  a»d  long 
life  Ra)rthcon  Subaandamr*  Tubes 
-have  become  standard  the  tnuAd 
-  over  —  aaer#  ^  tkm  in  mu  A 

mil  ntknr  m 
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F  MAGNH  WIRE  1 

S 

mtPS  mSE  has  thB 

MOST  COMPLETE  AND 
UP-TO-DATE  LINE  OF  MAGNET 
WIRE  IN  THE  INDUSTRY 


/  EVERY  TYPE  OF  INSULATION 
V  TO  MEET  DESIGN  REQUIREMENTS 

Black  Enamel  •  Formvar  •  Soderexe*  •  Bondexe*  •  Nylon 
Glass  •  Paper  •  Cotton  •  Multiple  Combinations 


AVAILABLE  IN  ALL 
^  SIZES  AND  SHAPES-ROUND, 
SQUARE,  REaANGULAR  . . , 

Over  400  different  types  I 


fKBfSBmmmmmis 

CORPORATION 


Want  aMTt  infoniwHaB?  Um  p  Kt  card  ea  lact  papa. 
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Best  insurance  against  running  aground  is  sonar 
.  .  echo  sounding  equipment. 

RCA  Victor  Division  of  Radio  Corpr.ration  of  America 
uses  the  phenomenon  of  magnetostriction  to  send 
and  receive  supersonic  pulses  and  so  determine  the 
distance  to  a  submerged  object  on  the  ocean's  floor. 

Magnetostriction — the  familiar  "Joule  Effect’’  of 
your  textbook  days — is  the  ability  of  a.  ferromag¬ 
netic  metal  to  change  dimensions  when  magnetized. 
The  metal  of  RCA  echo  sounding  equipment  is 
Superior  Grade  "A’’  nickel  tubing. 

70  pieces  of  Superior  seamless  nickel  tubing,  cold 
drawn  to  H"  O.D.  x  .020"  wall  thickness  and  cut 
to  H  of  the  wave  length  of  the  alternating  current 
signal,  are  soldered  to  a  plate.  Each  length  is 
enclosed  by  a  coil. 


Energizing  the  coil  with  alternating  current,  the 
tube  expands  and  contracts,  creating  a  piston  effect 
on  plate  and  diaphragm,  sending  out  a  supersonic 
wave.  Likewise,  reception  of  the  echo  wave  by 
the  diaphragm  again  causes  the  nickel  tubes  to 
pulsate  and  induce  a  current  in  the  coil. 

RCA  Victor  looks  to  Superior  for  accuracy  and 
uniformity  of  analysis,  precision  drawing  and  cut¬ 
ting  in  large  quantities.  For  cathodes,  anodes,  or 
tubing  specialties,  and  tubing  technology — ask 
Superior.  Superior  Tube  Company ,  2500  Germantown 
Avenue,  Norristown,  Pa. 


....  NAMf.lN 


All  •■■lyt**  .010"  !• 
H"  OJ». 


Cartala  aaalytat  la  llaki 
Walhap•a>'^"O.D. 


SaaailaM  Nkfcal  Anoa#. 


.500"  0.0.  «  .025" 
WaN  X  I.535"  l«no. 


SaofltiaH  Nkhal  CaA. 
arfa.  KmiO.  OaMad 
a«aaaa,.070'7.0Z2" 
LO.  X  .0025"  Wa«. 
.205"  long. 


lockieam*  NIckol 
Coliisao.  Roana, 
takkoS.  >ingla  koaS, 

.045V  O.D.  X  .0021'' 
WaH.  77  am  long. 


Dkc  Colkoaa  .121" 
0.0.  .312"  long. 


Many  lygot  ol  nlckal  tilkodox— waa#  locktoain*  from  nidial  Mrlp, 
SiK  calkMat,  onO  a  wMo  varla^  of  onodax.  grig  cagi  and  olkar  tofcolar 
fokricatad  garta  aro  aaadafcla  fram  Sagorlor.  Information  and  Rraa 
laRatin,  addrau  Sagarior  Taka  Comgany,  Battrenio  DMiion,  2500 
Carmanfoam  Avanua,  Narrixlaani,  fa. 

*Monvfoctvrad  undar  U.S.  folanh. 


Wont  more  informotioaf  Use  post  cord  oa  lost  page. 
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LK  SOLID  mlay  lines  stop  timb! 


WIDE  RANGES  OF  DEUY 
LOW  ATTENUATION 
LOW  SPURIOUS  RESPONSE 
WIDE  BANDWIDTH 
SMOOTH  PASS  BAND 
WIDE  TEMPERATURE  RANGE 
MINIMUM  SIZE  AND  WEIGHT 
RUGGED  CONSTRUaiON 


Now  available  for  applications^'  ^  ® 
such  as  video  integration,  computers, 
time  markers,  moving  target  indication. 


.V 


LFE  solid  ultrasonic  delay  lines  utilize  fused  quartz  as 
the  delay  medium  and  offer  many  advantages  in  obtain¬ 
ing  precise  delay  intervals  for  pulse  ot  modulated  signals: 


TYPICAL  DELAY  LINE  SPECIFICATIONS 
FOR  PRECISION  1,000  YDS.  RANGE  MARKER 


Delay  Time 


Attenuation  of  first  pulse 

Center  Frequency 

Bandwidth 

Capacity 

Pulse  decay 


3.050  ^  0.003  microseconds  at  50®  C. 
3.05  Msec  ^  0.02  over  a  temperature 
range  0®  C.  to  100®  C. 

28  db.  into  1,000  ohms 
30  Me. 

7  Me. 

15  to  20  mmfds. 

1  to  13^  db.  average 


This  item  available  from  stock 


RANGE  OF  SOLID 

DELAY  LINE  SPECIFICATIONS  ^ 

Delay  Time 

1-3,000  microseconds  can  be  provided  ,  , 

with  a  high  degree  of  accuracy.  "■ ' 

Frequency  Range 

5-100  Me. 

Spurious  Response 

Up  to  60  db.  below  desired  signal. 

For  further  iti/ormation,  write:  SPECIALTIES  DIVISION 


■  mz  LABORATORY  for  ILICTRONIcB^  INC 

.75r3  PITTS  STREET  •  BOSTON  14,  MASS.  k. 

PRECISION  ELECTRONIC  EQUIPMENT  •  OSCILLOSCOPES  •  MAGNETOMETERS  •  COMPUTERS  •  MICROWAVE  OSCILLATORS  •  SOLID  DELAY  LINES 
ELECTRONICS July,  7953  Wont  more  iafermatien?  Um  ae«t  card  on  iMt  39 


COMPLETE 
CIVILIAN  LINE 

'  Exceptionally  good  delivery  cycle  on 
civilian  orders  due  to  tre'mendous 
moss  production  facilities. 


6 
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Kl  PHI  S(  N  lAIIVi  S  IN  CANADA 


SOIIIH  AMI  HICA 


0  I  HI  N  II  PIIN  I 
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,  -i:- 


i  Vi/fjA’..//;  SHAf-  T 

/  V/. 


VYHf  C4^  70 
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COMPLETE 
MILITARY  LINE 

^Immediate  delivery  from  stock  on  189 
types  including  JAN-R-94  and  JAN.R-19 
types  of  variable  resistors. 


.  i 
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UNPRECEDENTED 
PERFORMANCE  CHARACTERISTICS 


I  •lir 
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„  CHICAGO  TELEPHONE  SUPPLY 


'iaUaSle 


'Hi  . 


Electrical 

Insulation 

Headquarters 


place  the  responsibility 

for  your  / 

/ 

eiectricai  insuia^ion 


MIRACLAS  VARNISHED 
TAPES,  aOTHS  AND 
SIEEVINGS  •  MIRAGUS 
TAPES,  BRAIDED  SIEEVINGS 
AND  TYING  CORDS  • 
MIRAGUS  SILICONE 
TREATED  aOTHS,  TAPES 
AND  TUBINGS  •  MICA  TAPES. 
CLOTHS  AND  MICA- 
FIBERGUS  COMBINATIONS* 
FIBRE.  PHENOL  FIBRE  AHD 
MIRALITE  POLYESTER 
RESIN  SHEET  INSULATING 
PAPERS-DURO,  FISH, 
PRESSBOARO,  ETC.  • 
VARNISHED  CAMBRIC  TAPES. 
aOTH  AND  SLOT 
iNsuuTiONs  •  conqN 
TAPES  AND  SLEEVINGS  * 
TWINES  AND  TIE  TAPES  * 
ASBESTOS  TAPES.  SIEEVINGS 
AND  CLOTH,  TRANSITE  AND 
ASBESTOS  EBONY  • 
ARMATURE  WEDGES  AND 
BANDING  WIRE  •  VARNISHED 
TUBINGS,  HYGRADE, 
MIRAGLAS,  HYGRADE  VF, 
MIRAGUS  SILICONE  • 
THERMOFLEX  AND  FLEXITE 
EXTRUDED  PLASTIC  TUBING 
PERMACEL  MASKING 
TAPES  AND  ELECTRICAL 
TAPES  •  BI-SEAL,  BI-PRENEi 
FRICTION  TAPES  AND 
RUBBER  SPLICE  • 
COMPOUNDS- 
TRANSFORMER,  CABLE 
FILLING,  POTHEAO,  ETC.  • 
INSUUTING  VARNISHES  OF 
ALL  TYPES. 


“  •Willi 


51  MURRAY  ST.  •  COrHandt  7-9264  •  NrW  YORK  7,  N.Y. 


\ 
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BRADLEYUNITS-fcr  fhe  Mllion 

; ;  •  Quality  Resistors  for  Dependable  Performance 


illy  t«mp«r*d 


IMBEDDED  LEADS 

ar«  differantially  t«mp«r*d 

Th«  tinned  leadi  of  Bradley- 
unitt  are  differentially  tem¬ 
pered.  This  graduated  soft¬ 
ness  of  the  leads  near  the 
body  of  the  Bradleyunit  pre¬ 
vents  sharp  bertds  and  avoids 
damage  to  the  resistor. 


ELECTRONICS -My,  1953 


Millions  upon  millions  of  Brodleyunits  hove  been  built  into  radio 
and  electronic  equipment  over  the  post  two  decades. 

Their  reputation  for  high  quality  is  due  to  the  fact  that  they  are 
rated  at  70C  ambient  temperature  .  .  .  not  40C.  Under  continuous 
full  load  for  1000  hrs,  the  resistance  change  is  less  than  10*/«.  They 
require  no  wax  impregnation  to  pass  salt  water  immersion  tests. 

Brodleyunits  are  available  in  standard  R.  T.  M.  A.  values  in 
and  2  watt  sizes  from  10  ohms  to  22  megohms;  1  watt  from  2.7  ohms 
to  22  megohms.  They  withstand  extremes  of  temperature,  pressure, 
and  humidity. 

May  we  send  you  an  Allen-Bradley  Test  Data  Bulletin? 

Allen -Bradley  Co.,  1 10  W.  Greenfield  Ave.,  Milwaukee  4,  Wis. 


ALLEfjl-BR^DLEY 


FIXED  &  AD9USTABLE  RAD 

SoM  radwivaly  to  Mnufaclwran  *^QU  fl  111 


WMt  Mor*  ialaniwtiMit  Um  yott  card  aa  last  yae«. 


RESISTORS 


of  radio  ood  stoctronk  sanlysol 


actml 

size 


PYROFERRIC  IRON  CORES  aw  sci< 


manufactured,  under  strictest 
quality  controls  to  close  electrical  4pj|UBeclianical  tolerances.  i 

PYROFERRIC  services  are  available  ^l^^hk^eiigiticering  of  your  core 

production  requirements . . .  youriliiBi||f»id  request  wifl  bring  yqu 
M.P.A.  Data  Sheets  and  tables  which  gi^lllillplaCc  iiifiiiiii 
recommended  sizes  and  tolerances,  as  well  as  a  CT f 
of  manufacturers*  material  designation, 
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itVNIMTieN  m  MC«CL» 


COLLINS 


4SI  an  45J  4i4  4ii  4M  4i7  4M  4£i  400 
rRtOUCNCT  IN  KILOCVCLC* 


IngiitMrs't  drawing 
of  45S  kc  Mnchanical 
Filter  interior. 


COLLINS  RADIO  COMPANY,  €«dar  Rapids,  Iowa 


II  W.  «3a<l  Mv  mW  TMR  M 
0 


MUM  S 
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Weet  mert  iefoneetioii?  Um  pott  cerd  ee  let!  peg*. 


SELECTIVITY  CURVES  FOR  THREE  TYPICAL  MECHANICAL  FILTERS 

Tyge  r4SSl-31 _  Type  F4SS»-0t  Tyge  mOZ-S 


The  Collins  Mechanical  Filter  was  first  revealed  to 
the  Radio  Industry  during  the  1952  IRE  Convention. 
Since  that  time  the  original  Mechanical  Filter  Type 
F455B-31  has  become  available  in  production  quantities. 
Other  Collins  Mechanical  Filters,  designed  to  operate 
at  various  bandwidths  in  the  intermediate  frequencies, 
are  also  available  in  engineering  sdmple  quantities.  All 
of  the  Mechanical  Filters  listed  here  offer  a  close  ap¬ 
proach  to  the  ideal  rectangular  selectivity  curve.  Con¬ 
sult  the  chart  of  available  Mechanical  Filters  (right) 
for  the  solution  to  your  selectivity  problem. 

A  request  on  your  letterhead  will  bring  full  technical 


Typo  No. 

FrogooiKy 

■oodwidth  Arroogomoot 

F250A-60 

250  kc 

6.0  kc 

Solder 

F250Z-1 

248.7  kc 

3.0  kc 

Solder 

F250Z-2 

251.3  kc 

3.0  kc 

Solder 

F455A-08 

455  kc 

800  cycle 

Solder 

F455A-31 

455  kc 

3.1  kc 

Solder 

F455A-(>0 

455  kc 

6.0  kc 

Solder 

F455B-08 

455  kc 

800  cycle 

Plug-In 

F455B-31 

455  kc 

3.1  kc 

Plugin 

F435B-<iO 

455  kc 

6.0  kc 

Plug-In 

F300A-14 

500  kc 

1.4  kc 

Solder 

FSOOA-31 

500  kc 

3.1  kc 

Solder 

FSOOB-31 

500  kc 

3.1  kc 

Plug-In 

F500B-14 

500  kc 

1.4  kc 

Plug-In 

FOR  ELICTRONIC  OlVilORNUNTS,  LOOK  TO  .  . 


CoIIIh*  M«<liankal  Filtgr  with 
harmatically  saalod  skiald 
ramevad.  Cempor*  tit*  with 
’  matchbook. 


WHICH  PILOT  LIGHT 
DO  YOU  NEED? 


Cat.  #61352if211 


This  Pilot  Light  Assembly  was  first 
made  to  accommodate  the  S-II  lamp 
and  was  intended  for  use  in  the 
cabs  of  great  diesel  locomotives. 


Dialco  HAS  THE  COMPLETE  LINE  OF 
INDICATOR  and  PANEL  LIGHTS 


\  this  LITTLE  one 


The  miniaturization  program  on  defense  products  required  the 
development  of  this  sub-miniature  light.  It  is  used 
on  communication  equipment  and  aircraft. 
Midget  flanged  base  bulbs  to  fit  are  rated  1.3,  6.  12,  and  28  volts. 


to  suit  your  own  special  conditions  and 
requirements  will  be  sent  promptly 
and  without  cost.  Just  outline  your  needs. 
Let  our  engineering  department  assist 
in  selecting  the  right  lamp  and  the  best 
pilot  light  for  YOU. 


Write  for  the  Dialco  HANDBOOK  of  PILOT  LIGHTS 

Foremost  Manufacturer  of  Pilot  Lights 


60  STEWART  AVE.,  BROOKLYN  37,  N.  Y. 


HYACINTH  7-7600 
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PRODUCTS  wired  for  life 


i>eec«>N«ville  A.C.*D.C.  Alternator  Systems  have  been  known  to  run  over  half  a 
million  miles  .  .  .  and  perform  at  top  efficiency  the  entire  period.  Such  unusually  long 

performance  .  .  .  effecting  great  savings  .  . .  can  come  only  from  the  skillful  application 

of  advanced  engineering,  precise  manufacturing  and  the  use  of  the  finest  materials. 

Here,  as  in  the  manufacture  of  many  other  fine  electric  and  electronic  products, 

Warren  Wire  is  used  for  its  easy  handling,  efficiency  and  dependability. 

There's  a  Warren  Wire  Engineer  near  you  trained  to  help  you  solve  your  wire  problems 
right  in  your  own  plant.  There  is  no  obligation,  of  course. 

_  _  Wrtt*  <T  ww  T»floii  Sf<ificotion  ^1001,  februory,  1053 

WARRIN  WIRE  a  N  'V  ' 

Plant  and  Main  OMea:  FOWNAL,  VEtMONT 

SYRACUH  •  NIWH<WlN  *  eHILAOneMU  CUVILAMBh 

CNICAOO  *  ST.  LOUIS  «  StfeAUl  •  LOS  AMOtUS  •  AAM  PRANCtSCOB 

m 

«r«ri  er  fiylmm,  Pernwer,  fMBn  orW  ServMl  Megeer^nBK 

r«R«ii  M—k-mp  mmd  LmmI  WIr*  . . .  Thimml  wmt  Bmrm  Cmppmr 
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Ucinite 


6  timet  enlargement 


Miniature  Banana  Pins 


Ucinite  miniature  banana  pins  have  springs  l>oth  soldered  and  staked 
to  the  bodies  for  solid  construction  to  withstand  rough  usage. 

Springs  are  designed  to  fit  .093  sockets.  Pins  are  available  in  a  variety 
of  types  for  assembly  by  staking  .  .  .  with  nuts  and  washers  .  .  .  with 
soldered  tails .  .  .  with  multiple  plug-in  features.  'I'hey  are  available  in 
cadmium,  silver  or  gold  plate. 

For  flexibility  and  ruggedness  use  Ucinite  Banana  Pins! 


The 

C  UCINITE  CO. 

Newtonville  60,  Mass. 
Division  of  Uhifed-Carr  Fasfefier  (]orp. 


Sp0elmli»tM  in 


ELECTIIICAI.  ASSEMBLIES, 


RADIO  AND  AUTOMOTIVE 
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;  Give  DOT  the  job  of  keeping  your  fastening  methods 

up  to  scratch.  A  survey  of  your  assembly  operations  may 
reveal  costly  fastener  deficiencies  that  could  be  remedied 
.  simply  by  using  special -purpose  DOT  fasteners  specifically 
designed  for  their  jobs. 

With  wide  experience  in  the  design  and  volume  production  of  special 

fasteners  for  use  in  automobiles,  aircraft,  electronic  apparatus, 
appliances,  furniture  . . .  United-Carr’s  engineering  staff 
is  ideally  equipped  to  serve  you. 

It  is  important,  however,  to  call  in  United-Carr  before  your  new 
designs  are  frozen  for  production.  It  is  in  the  planning  stage 
that  you  can  make  most  effective  use  of  our  specialized  services.  (4 


UNITED-CARR  EASTENER  CORP 

Cambridge  42,  Massachusetts 


/ 


MAKERS  OF 


FASTENERS 
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Helps  you  meet  rigid  engineering  specifications  and 
better  the  performance  of  your  products 


•  Maintaining  steady  production  flow  in  your  plont 

•  Reducing  rejects  on  your  finol  product  ossemblies 

•  Securing  odded  soles  oppeal  for  your  product 


e 


II 


1 


Electric  and  gat-firad  furnacaa — tpacial  haat  traat- 
mant  aaauraa  propar  magnatlc  quaittlaa. 


Grinding — high  production  grindara  parmit  cloaa 
dimanaionai  foiarancas. 


Finai  intpactioA— Hara  magnatk  and  phyticai 
quahtiaa  ara  again  chackad.  A  Zyglo  unit  ia  aiao 
•.aad  to  datact  poaaibta  cracha  and  datacta. 


Chamical  Analysia — Hara  alloya  ara  chachad  tar 
compoaition  artd  magnatk  quahtiaa. 


Writ*  for  thi$  Formanont  Magnot  Dosign  Handbook  No.  4-A7 


The  desire  to  design  and  manufacture  a  quality  product  is  a  living, 
vital  creed  at  INDIANA.  Here  physicists,  metallurgists,  mathema¬ 
ticians,  trained  technicians,  and  master  craftsmen  work  as  a  team  to 
produce  quality  permanent  magnets  that  supply  a  constant,  uniform 
magnetic  field,  indefinitely.  At  thirteen  critical  points  (six  are  shown 
on  this  page),  Indiana  Permanent  Magnets  undergo  rigorous  exami¬ 
nation  and  tests  to  he  positive  that  they  conform  to  the  required 
design  specifications.  This  continuous  supervision  during  all  stages  of 
production  assures  you  of  magnets  of  sound  structure  having  precise 
magnetic  characteristics  and  exact  physical  dimensions.  C.  To  meet 
your  mass  production  demands,  INDIANA  gives  you  the  advantages 
of  tlie  largest  facilities  in  the  world  for  the  manufacture  of  permanent 
magnets  and  complete  magnet  suhassemhlies.  Take  advantage  of 
Indiana’s  wealth  of  experience,  research  leadership,  and  special¬ 
ized  engineering  “know-how”  for  help  in  your  design  problems. 


Control  Pinol  for  Sp«ctro|raph — Tho  tpoctrognph 
i«  utod  for  prociM  dotoctmn  and  maaturamant  of  ' 
varkMia  alloya  In  a  taat  aampla. 


The  Indiana  Steel  Products  Co. 

VALPARAISO,  INDIANA 

WORLD’S  LARGEST 

MANUFACTURER  OF  PERMANENT  MAGNETS 

SALES  OFFICES  FROM  COAST  TO  COAST  —  BOSTON  •  CHtCAC^O 
CLEVELAND  •  NEW  YORK  a  PHILADELPHIA  •  ROCHESTER  •  ToS  ANGELES 
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VITROHM  Rheostat 

with  6  exclusive  features 


provides  smoother  operation,  finer  controi,  ionger  iife 


4  PrssMd  stMl  boM  plat*  assures  a  sturdy,  light- 
'  weight  rheostat  base.  The  black  japanned  finish 
is  corrosion  resistant. 

2Balanc*d  contact  arm  reduces  creep  from  vibra¬ 
tion  or  shock.  The  arm  is  keyed  directly  to  one 
end  of  the  drive  shaft. 

3  Solid  brau  rectangular  contacts  provide  more 
steps  of  control  for  any  given  plate  diameter. 


This  new  line  of  Vitrohm  Pressed  Steel  Rheostats 
incorporates  21  advanced  design  features,  includ¬ 
ing  the  6  shown  here.  They  are  designed  for  a 
wide  variety  of  industrial  apphcations  to  give 
smoother  operation,  lower  operating  torque, 
longer  life,  and  more  control  steps.  From  raw 


J  Refl*x*d  collector  ring  supplies  a  self-cleaning 
■  surface.  It  is  permanently  held  in  position  by 
Vitrohm  enamel. 

5  Vitrohm  onam*!  permanently  seals  and  insulates 
the  resistance  element,  stationary  contacts  and 
collector  ring. 

6  Contact  shoo  and  bearing  are  self-lubricated  to 
provide  exceptionally  smooth  control  and  low 
operating  torque. 


materials  to  finished  product,  close  control  over 
workmanship  and  continual  inspection  of  every 
component  is  maintained.  These  are  the  most 
dependable  and  economical  rheostats  ever  made 
by  Ward  Leonard  —  the  leader  in  rheostat  manu¬ 
facture  for  over  fifty  years. 


Q 

^ARC  LEONARC 
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WARD  LEONARD 

ELECTRIC  COMPANY 

MOUNT  VERNON,  NEW  YORK 
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RHEOSTATS  FOR  EVERY  APPLICATION 


Ward  Leonard  manufactures  the  most  complete 
line  of  power  rheostats  ever  oflFered  for  industrial 
control  applications.  It  includes  standard  and  spe¬ 
cial  designs  for  all  current  ratings  up  to 400  amperes. 
A  complete  description  of  the  entire  line  with 
mountings,  manual  and  motor  drive  accessories,  a 
variety  of  enclosures,  and  optional  features  will  be 
found  in  the  new  Ward  Leonard  Bulletin  60a.  It 
will  pay  you  to  send  today  for  your  free  copy.  Write 
to  Ward  Leonard  Electric  Co.,  31  SouA  Street, 
Mount  Vernon,  N.  Y. 


MOTOR 

CONTROLS 


CHROMASTtR 


ELECTRONICS  — Jti/y,  1953 


Wait  Mart  toftcimtiM?  Ut«  a***  aa  laat  Mt*. 


S3 


Avien  Introduces 
its  **Two-Unit”  Fuel  Gage 


This  "repackaging”  of  Avien’s  capacitance-type  fuel 
gage  is  50%  lighter  and  needs  no  field  adjusting 


f 

It 

Ever  since  Avien  developed  its  capacitance-type  fuel  gage, 
our  engineers  have  stuck  to  the  task  of  reducing  the  system 
to  its  simplest  form. 

Now  they’ve  done  it,  with  the  Avien  Two-Unit  Fuel  Gage. 

Basically,  it  is  the  same  sharply  accurate  system  that 
Avien  has  designed  and  which  has  been  installed  on  thou¬ 
sands  of  modem  planes.  The  big  news  is  in  the  “package”— 
for  the  necessary  components  have  been  reduced  to  a 
sensing  unit  and  an  indicating  unit. 

Avien  has  buried  the  “black  box'* 

Up  until  now,  most  fuel  gaging  systems  needed  four  units; 
a  tank  unit,  an  indicator,  a  bridge-amplifier,  and  a  shock- 
mount  to  guard  it  against  vibration. 

No  field  calibration  was  required  for  the  Avien  tank  unit 
or  indicator.  Avien  held  them  to  such  close  tolerances,  the 
adjustments  for  individual  installations  were  actually 
“built  in.” 

The  bridge-amplifier  (the  “black  box”)  was  a  different 
story.  This  intermediate  unit  was  supplied  as  a  common 
part,  for  universal  application.  And  that’s  where  field  cali¬ 
bration  had  to  be  made. 

The  rigid  specs  for  the  bridge-amplifier  component  have 
previously  held  back  improvements  in  the  system  as  to 
weight,  size,  cost,  performance  and  flexibility.  'There  was 
only  one  answer,  as  far  as  Avien  was  concerned.  The  “black 
box”  had  to  ga 


In  the  Avien  Two-Unit  system,  the  necessary  coinponents 
for  the  bridge  and  amplifier  functions  have  been  built  into 
the  indicator  case.  The  “black  box”  is  eliminated,  and  so  are 
certain  components  which  were  necessary  to  make  the  “black 
box”  universally  applicable. 

No  more  field  adjustments 

The  Two-Unit  Fuel  Gage  gets  installation  down  to  “plug-in, 
plug-out”  simplicity. 

The  Avien  tank  unit  and  indicator  are  pre-calibrated  for 
the  aircraft  they  are  designed  for.  Since  the  intermediate 
unit  is  not  needed,  neither  is  field  calibration. 

Since  no  calibration  is  required,  all  units  designed  for  the 
same  aircraft  are  interchangeable.  Avien  units  are  now  all 
“shelf  items.” 

The  Two-Unit  Gage  eliminates  three  drawbacks  of  field 
calibration: 

1.  No  trained  personnel  needed.  To  err  is  human,  but 
human  fallibility  is  built  out  of  the  Two-Unit  Gage. 

2.  No  specialized  test  equipment  needed.  No  precision 
condensers,  bridges  or  calibration  boxes  required. 

3.  No  calibration  instruction  or  data  needed.  Have  you 
ever  run  this  “paper  chase”?  By  the  time  you’ve  tracked  the 
information  down,  it’s  often  obsolete.  No  more  of  that! 


Foal  gaghic  pregreMi  Early  gaging  system  (A)  had  four  units.  The  1952  system  (B)  incorpo¬ 
rated  bridge  and  amplifier  into  a  single  unit,  reduced  weight  almost  15%.  Avien’s  Two-Unit  Fuel 
Gage,  now  being  introduced  (C)  repackages  the  system  with  further  miniaturization  of  compo¬ 
nents,  this  time  reducing  weight  by  50%. 
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Fall  seal*  dimwiaf  of  Avitn’t  Two-Unit  Fuol  Gago:  Front,  aido  and  back  viawa  of  tha  amall-aisa 
indicator-amplifiar  unit.  “Pluf-in,  plug -out"  aimplicity  ia  tha  kaynota. 


Savings  all  along  the  line 

Simplification  means  less  weight.  In  the  Two-Unit  Fuel 
Cage,  the  basic  system  is  reduced  in  weight  by  50%. 

There  are  cost  savings,  too.  Less  time  is  spent  in  installing 
the  Two-Unit  Gage.  Less  wiring  and  connectors  are  needed. 
Less  maintenance  is  required,  because  there  are  fewer  com¬ 
ponents  to  maintain.  Trouble-shooting  becomes  easier, 
because  there  are  fewer  units  to  cause  trouble.  And  fewer 
parts  must  be  stocked  for  replacement  and  repairs. 

Fuel  gsiglng  AND  fuel  management 

Avien’s  Two-Unit  system  retains  an  important  feature  of 
the  former  gage.  Additional  functions  for  fuel  management 
can  be  integrated  into  the  basic  gage. 

This  means  that  simulators,  level  switches,  balancing  con¬ 
trols,  totalizing  equipment,  etc.,  can  be  hooked  up  to  the 
basic  system  —  and  with  even  less  difficulty. 

Another  interesting  aspect  is  that  the  Two-Unit  Gage  is 
designed  to  take  advantage  of  recent  improvements  in  me¬ 
chanical  and  electronic  design  —  the  new  lightweight  coaxial 
cable,  the  new  miniature  A  N  connectors,  and  Avien's  new 
lightweight  tank  units. 


Now  scheduled  for  production 

The  Avien  Two-Unit  Fuel  Cage  ia  now  available  to  meet 
your  manufacturing  schedules. 

The  indicator  is  available  in  either  large  or  small  sixes, 
with  all  varieties  of  dial  configurations. 

Every  month,  Avien  produces  over  ten  thousand  major 
instrument  components  for  the  aviation  industry. 

We  believe  that  Avien’s  Two-Unit  Gage  will  contribute  to 
the  obsolescence  of  many  earlier  systems,  including  our  own. 
For  further  information  write  or  call  us. 


u'/e/v 


I  ¥191 


AVIEN. KNICKERBOCKER.  INC. 

58-15  NORTHERN  BLVD.,  WOODSIDB,  L.  L,  N.  Y. 


ELECmONiCS  — J«fr,  1953 


WMt  mon  iafwiMtiM?  Um  p«tl  csrS  on  iMt  post. 


55 


I 


vydB 

Drip-proof  motor  of  iho  type  lurd  in  tevrre  i«rvi<r 
applkolioni,  where  motors  are  exposed  to  the  weather 
or  are  subjected  to  frequent  overloads. 


A  food  example  of  outdoor  service  is  this  pole  shaver, 
driven  by  %  Continental  440  V.  drip-proof  type  poly¬ 
phase  motors;  2-t3  hp.  tSOO  rpm.;  2-5/IV2  hp. 
1200/600  ipm.;  and  1-5  lip.  1800  rpm. 


CONTINENTAL  Insulates  Motor  Windings 


Natvar  Products 

Vamisliarf  raaihric— straithi  cat  on4  bias 

Vamislia4  cabta  tops 

Vamistiorf  tanvas 

VamMiad  Surti 

VamWiarf  sitk 

VaiaiskaS  spaxiat  rayon 

VoraiskaS  FHsarf  las  clarii 

VomWtasI  pwpars 

Star  insalolian 

Abap loslv,  asbasMs-Fibarplos  campotha 
VomMiad  tabiap  onrf  slaavint  a 

VaraishaS  MaatMcoliaa  nMrkars  I 

lacqaararf  labinp  on4  slaavinp  I 

IxtrasM  plosik  hibiap  ansi  lopa 
StyraSaxA  Saxibla  palyslyiana  topa 
Sxlfvda^  plosfif  WanliScotian  maiiars 

Ask  for  Catalog  No.  22 


Stator  ol  Continental  6600  V  exploftion-prool 
type,  showing  windings  in  place.  They  are 
insulated  with  Natvar  Varnished  Fiberglas  to 
give  extra  protection  against  moisture,  dirt, 
and  heat. 


C'ontinental  Electric  Co.,  Newark,  N.  J.,  manufac¬ 
tures  polyphase  motors  from  1  <—  700  hp.  and  in  several  types 
including  drip-proof,  splash-proof,  and  explosion-proof.  They 
also  make  generators,  dynamotors,  converters  and  motor-generator  sets. 

Thousands  of  Continentals  are  giving  uninterrupted  service  in  refineries 
and  other  field  uses  with  little  or  no  protection  from  the  weather.  To  insure 
this  performance,  insulating  materials  are  carefully  chosen  for  their  ability 
to  stand  up  under  severe  operating  conditions.  Natvar  Varnished  Fiberglas 
is  used  because  of  its  superior  resistance  to  both  moisture  and  beat. 

If  you  need  flexible  insulating  materials  with  good  physical  and  electrical 
properties,  and  exceptional  uniformity,  it  will  pay  you  to  get  in  touch  with 
your  Natvar  distributor,  or  with  us  direct. 


NATVAR 


corporatiohI 


rORMERlV  THE  NATIONAl  VARNISHED  PRODUCTS  CORPORATION 
TEIEPHONE  CASH  ADDRESS 

lAHWAY  7-ttOO  NATVAR;  RAHWAY,  N.  J. 

201  RANDOLPH  AVENUE  •  WOODBRIOOE,  NEW  JERSEY 
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rHf  SUPERIOR  ELECTRIC  co 

t  III  S  TO  I-  C  ONHICTICUT  * 


THE  RIGHT 


.Flolted  in««rt  iMkt 
ini*  p«n«l. 


Pan*l  intulol*r  *1  dur*< 
'b!f  ^anolic  it  ni*M*d 


Hoi*  in  c*nl*r  tkofl  *1  ri«lil 
ongl**  I*  in(wl*t«r  fiottad 
•  urfoc*  for  pormanonl 
clamping  a<c*mm*d*f*t 
wir*  up  to  sit*  No.  13. 


Phonolic  hox-thopod 
thumb  nut  with  intort 
it  copliv*  with  ttud. 


CONNECTIONS 


Plug-in  for  tlondord 
U"  banana  plug 


FIRST  CHOICE  FOR  ELECTRIC 
AND  ELECTRONIC  EQUIPMENT 


SUPERIOR  5-WAY  Binding  Posts  provide  added  flexibility  and  greater 
dependability  to  electric  and  electronic  equipment.  Better  electrically  .  .  . 
mare  rugged  mechanically  .  .  .  made  of  only  the  finest  materials  .  .  . 
5-WAY  Binding  Posts  afford  safe,  pasitive  connections.  Mounting  in  any 
panel  fram  1/16"  to  1/4"  is  easily  accamplished  by  a  single  keyed  or 
unkeyed  hole.  Complete  insulation  from  the  panel  is  provided.  Current 
capacity  is  30  amperes  with  a  working  voltage  of  1,000  volts.  Two  colors, 
RED  and  BLACK,  are  available  for  easy  circuit  or  polarity  identification. 


Wiro  loopod  around 
shaft  and  slampod 


Wir*  (up  ta  No.  13) 

p*rman*nlly  clampad 
through  <*nt*r  hoi* 


Clompad  tpad*  lug 


USE  THIS  COUPON  TO  SEND  FOR  FREE  DESCRIPTIVE  UTERATURE 


WRITE  ON  YOUR  COMPANY 
LETTERHEAD  FOR  A  FREE  SAMPLE 


THE  SUPERIOR  ELECTRIC  COMPANY 
207  Mae  Avenue,  Bristol,  Connecticut 
Pl*at*  tend  a  copy  of  the  Suporior  Eloctric 
5-WAY  Binding  Pott  Bulletin  BP6S3. 


POWERSTAT  VARIABLE  TRANSFORMERS 
STABIIINE  AUTOMATIC  VOLTAGE  REGULATORS 
VOLTBOX  A-C  POWER  SUPPLIES 
POWERSTAT  LIGHT  DIMMING  EQUIPMENT 
VARICELL  D  C  POWER  SUPPLIES 


CO  ADDRESS. 


ZONE. 
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AT  A  COST  NO  HI6HIR  THAN  THAT  OF  COTTON,  THIS  IMPORTANT  NIW 
GLASS  TAPE  BRINGS  YOU  ALL  THE  PLUS  FEATURES  OF  GLASS  ITSELFI 


it’s  longer-lasting  • . . 

because  glass  won't  rot  and  re* 
sists  moisture,  oils  and  most  acids. 


it’s  stronger  •  .  • 

with  tensile  strength  of  125  lbs. 
per  inch  width,  eosily  twice  that 
of  cotton. 


It’s  thinner  • .  • 

only  4  mils  thick,  yet  designed  to 
replace  7*  mil  cotton  tapes. 


If  you  haven’t  already  checked 
into  the  possibilities  of  this 
tape,  be  sure  to  call  your  sup* 
plier  today  —  or  write  direct 
to  Owens  •  Corning  Fibergias 
Corp.,  Dept.  860, 16  East  56th 
Street,  New  York  22,  N.  Y. 


it’s  overload  Insurance 

because  glass  won't  bum,  with* 
stands  higher  temperatures. 


it’s  easy  to  use  . . . 

specially  treated  for  quick,  easy 
hand  or  machine  use. 


-Flbarglot  i«  Mia  troda  moHi  (tag. 
U.  S.  Pot.  Off.)  of  Owan«.Coming 
Plbargtoi  Corporation  for  a  voriaty 
of  products  moda  of  or  wMi  ffbars 
of  gloM. 


if  ff's  Fibergias,  it's  O wens •  Corning! 


Wont  more  information?  Use  post  cord  on  last  page 
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MEPCO’S  NEW  SEALED  Precision 
Resistors  STOP  Humidity  Failures 


Over  2  years  of  laboratory  development  and  testing  ■ 
were  required  to  achieve  a  sealed  resistor  design  up 
to  Mepco’s  standard  of  quality.  No  sacrifice  of  our 
standard  time-proven  features  have  been  made  in 
order  to  perfect  this  sealed  resistor. 


SKCIFICATIONS:  M««U  all  rsqwirc m«nU  of  MII-R-93A  and  JAN- 
R-93. 

SIAtlNG:  CaMpl«t«ly  sncaptulaUd  and  banded. 

OPfRATING  TiMKRATURE:  -65°C.  to  -fllS'C. 

WINDINGS:  Ravaroad  and  balanced  Rl-windingi  for  lew  induc¬ 
tance  with  ute  of  only  the  fineol  "certified"  retiitance  alley*. 

EXCLUSIVE  INTERNAL  FEATURES:  Internal  teclien'i  crost-ever  wire 
insulated  frem  windinp  by  2000  v.  insulation  I  patented  I. 
Special  metal  melded  connecting  feature,  which  bonds  end 
of  winding  and  terminal  in  a  non-corrosive  and  mechanically 
secure  manner  —  no  solder  or  flux  used. 

TERMINALS:  Rigid  hot  solder  coated  brass  terminals  for  easier  and 
more  secure  soldering. 


Variations  of  lha  obova  ratings,  lolorancas,  tamporoturt 
cooflkiant,  ate.  can  ba  tuppliad  fo  spocial  ordor. 


MIL  RBS2  (FROFOSEO) 


'9  MO.RRISTOWN,  NEW  'JERSEY 
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by  specifying 


CkESTER  means  dependability  plus  in  wires 
and  cabUji  for  every  electronic  and  electrical 
application.  The  compounds  used  in  all 
CHESTER  Wire  and  Cable  constructions  are 
made  in  the  CHESTER  plant.  Thus,  complete 
control  over  selection  of  raw  materials  and  man¬ 
ufacturing  techniques,  provides  full  control  of 
quality . . .  your  assurance  of  uniformity  in  every 
foot  of  conductor  bearing  the  CHESTER  labell 
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To  afford  greater  control,  a  ntencil  guide 
was  developed  on  which  all  but  a  few 
letters  were  complete  in  outline.  Shift* 
ing  the  guides  with  a  shuttling  motion 
permittM  the  breaks  in  the  lines  to  be 
filled  in.  Like  all  stencils,  these  too 
covered  up  the  lettering,  and  they  also 
had  to  be  supported  slightly  above  the 
drawing  surface  so  they  could  be  shifted 
without  smearing  the  work 


If  the  results  of  freehand  lelleriiig  were 
always  something  to  be  proud  of,  there 
would  he  little  or  no  need  of  special 
lettering  aids.  But  as  draftsmen  know, 
freehand  lettering  is  often  irregular  in 
appearance,  and  seldom  can  two  men  in 
a  department  letter  exactly  alike.  Even 
as  simple  a  device  as  a  nei||ht  guide 
helps  considerably.  Yet  it  fails  in  the 
important  function  of  controlling  the 

.u. _ _ I _ I--:,..  ,1 _ _ 


An  obvious  way  of  controlling  sha|>e  as 
well  as  sise  is  to  use  a  stencil  guide. 
To  avoid  the  broken  lines  characteristic 
of  stencils,  guides  were  first  devised 
consisting  of  cut-out  portions  of  letters 
which  could  be  combined  to  compose 
complete  letters.  However,  they  covered 
the  work  in  progress,  obscuring  it  from 
view,  and  the  appearance  of  the  finished 
lettering  still  aepended  largely  on  tfle 


I 


Instead  of  stencils,  the  Lntov  Lettering 
Set  has  templates  with  grooved  charac¬ 
ters  which  guide  the  pen  virtually  hv 
"remote  control".  In  place  of  a  hann- 
held  pen,  there  is  a  movable  scriber.  It 
combines  a  lettering  pen,  a  pin  that  fits 
in  and  follows  the  grooved  characters, 
and  a  sliding  pivot,  and  it  holds  them 
in  triangular  relationship.  Because  a 
straight  groove  in  the  template  restricts 
the  motion  of  the  pivot,  tne  movement 
of  the  pen  is  governed  entirely  by  the 
movement  of  the  tracer  pin. 


With  the  Lnov  scriber,  the  lettering  is 
done  above'  the  template  where  it  is 
always  visible  and  safe  from  smearing, 
instead  of  through  a  stencil.  Each  letter, 
numeral  or  symbol  is  formed  completely 
with  unbroken  lines,  without  moving 
the  template.  Its  sise  and  shape  are 
entirely  controlled  by  the  template 
grooves,  so  that  rapid,  uniform  letter¬ 
ing  is  easy.  By  a  simple  adjiMtment  of 
the  scriber,  either  vertical  or  slant  let¬ 
tering  is  possible  from  the  same  template. 


You  will  find  “Quick  Sat"  the  handiest  large 
bow  combination  you’ve  ever  used.  It  hat  a 
trigger-quick  action  for  coarse  settings  plus 
micrometer  adjustment  for  precise  settlngt. 
Complete  with  interchangeable  pen  and 
pencil  knerts  for  circlet  up  to diameter 
in  pencil  and  12".  diameter  in  ink. 


With  a  Leroy  Lettering  Set,  you  can  draw  capitals,  lower  case 
letters  and  numerals  from  a  single  template.  You  can  form  perfect 
letters  on  the  first  trial,  and  can  develop  speed  with  a  few  minutes* 
practice.  No  guide  lines,  no  ''roughing  in",  no  erasing.  You  can  be 
sure  of  uniformity  throughout  the  drafting  room,  in  pencil  or  ink. 

There  are  Leroy  templates  and  pens  for  every  size  and  thickness 
of  lettering  normally  required,  as  well  as  templates  with  engineer¬ 
ing  and  scientific  symbols  and  with  special  alphabets.  K&E  can 
also  produce  special  templates  for  phrases,  symbols  or  trade  marks 
*of  your  own  design. 

Ask  your  K&E  Distributor  or  Branch  to  tell  you  about  other 
Leroy  features,  or  write  to  us  for  complete  booklet  on  Leroy. 


Cut  down  on  Ih*  daan-up  with  an  AiC* 
Dry  CUan  Pad.  Tiny  gum  oratar  portidat 
lift  through  tha  math  of  tha  pad.  Sprinida 
thorn  in  a  light  film  ovor  tho  drawing  tur- 
faco  boforo  itartiitg  work  aitd  you'll  hova 
no  grophito  tmoart.  Uto  it  tho  tamo  way 
for  final  doan  up.  Contains  no  grM  or 
abrotivo.  . 


Want  more  mformotian?  Um  post  cord  on  Imt  pogt. 
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HIGH  Q  TOROIDS  for  use  in 
Loading  Coils,  Filters,  Broadband 
Carrier  Systems  and  Networks— 
for  frequencies  up  to  200  KC 


COMPLETE  LINE  OF  CORES 
TO  MEET  YOUR  NEEDS 

if  Furnished  in  four  standard 
parmoobilHias  — 125,  60,  26 
and  14. 

if  Availobla  in  a  wide  range  of 
siies  to  obtain  nominal  in¬ 
ductances  as  high  as  281 
mh/1000  turns. 

if  These  toroidal  cores  are  given 
various  types  of  enamel  and 
varnish  finishes,  some  of 
which  permit  winding  with 
heavy  Formex  insulated  wire 
without  supplementary  insu¬ 
lation  over  the  core. 


For  high  Q  in  a  small  volume,  characterized  by  low  eddy  current  and 
hysteresis  losses,  ARNOLD  Moly  Permalloy  Powder  Toroidal  Cores 
are  commercially  available  to  meet  high  standards  of  physical  and 
electrical  requirements.  They  provide  constant  permeability  over  a  wide 
range  of  flux  density.  The  125  Mu  cores  are  recommended  for  use  up  to 
15  kc,  60  Mu  at  10  to  50  kc,  26  Mu  at  30  to  75  kc,  and  14  Mu  at  50  to 
200  kc.  Many  of  these  cores  may  be  furnished  stabilized  to  provide 
constant  permeability  (±0.1%)  over  a  specific  temperature  range. 


*Manufactur«d  under  Kcanie  arrongementi  wirti  Western  Electric  Company 


Aag^;  $450  Silfi 


Woat  mere  ieformoHee?  Um  poet  cord  ee  lott  page. 
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a  miniature  twin  triode 

I 


s^e  Qt>er  s.de  for  add.f.onol  inforrriaf.on 


CM  CV) 


Exceptionally  high  porvo- 
anco  and  fromondoui  re- 
iorvo  omisiion. 


Out-porformi  all  other 
tubes  of  its  class* 


Vhis  high-performance  general-purpose  tube  may  be 
*  used  as  a  power  amplifier,  as  a  cw,  or  pulsed 
oscillator,  and  as  a  cathode  follower.  It  is  equally  useful 
in  balanced  circuits,  as  a  modulator  or  a  servo  amplifier 
and  in  the  countless  other  applications  for  which  twin 
triodes  are  so  suitable.  It  is  painstakingly  produced 
under  laboratory  conditions.  Each  part  is  individually 
inspected  and  tested  and  every  step  of  assembly  is 
rigidly  held  to  highest  standard.  The  result  is  excep¬ 
tional  uniformity  and  reliability. 


Performance  potential  equiv~ 
alent  to  two-and-a-half  times 
that  of  a  6SN7GT  tube. 


On  the  Army-Navy  Preferred 
List. 


For  more  comploto  information  about 
the  5687,  write  for  these  bullotint. 


The  Tung-Sol  engineering  which  has  produced 
the  5687  is  constantly  at  work  on  a  multitude  of 
special  electron  tube  developments  for  .industry. 
Many  exceptionally  efficient  general  and  spe¬ 
cial  purpose  tubes  have  resulted.  Information 
about  these  and  other  types  are  available  on 
request  to  Tung-Sol  Commercial  Engineering 
Department. 


TUNG-SOL 

ELECTRON  TUBES 


TUNG-SOL  ELECTRIC  INC.,  NEWARK  4,  NEW  JERSEY 

SAiES  orrices:  atianta.  Chicago,  cuivw  city  (i«t  AngoiM),  daius,  Denver,  Detroit.  Newark,  seahie 

TUNC-SOl  mokM  All-Class  S«al*d  Roaxi  lamps,  Mlniotur*  lamps,  Signal  Elashars,  Piclur*  Tubas,  Radio,  TV  and  Spacial  Purpos*  Cloclron 

Tubas  and  Samicenducter  Products. 

JUIY,  1933 


CHARACTERISTICS 

Claes  At  AmpUAar^Each  Unit 

Haotar  Voltoga 

12.6  6.3 

VOITS 

Haotar  Currant 

450  900 

MA. 

Plata  Voltoga 

120 

180 

250 

VOITS 

Grid  Voltoga 

-2 

-7 

-12.5 

VOITS 

Plata  Currant 

36 

23 

16 

MA. 

Plata  Rasistonca 

1650 

2750 

4000 

OHMS 

T  ronsconductonca 

11000 

6400 

4100 

|iMHOS 

Amplification  Factor 

Grid  Voltoga  (approx.) 

18 

17.5 

16.5 

For  lb— 100  |iA 

-10 

-15 

-21 

VOITS 

Y,0U1L  FIND  THE 
RIGHT  FUSE,  FASTER 
in  the  JComplete  Line 
of  Electronically 
Tested 


for  Television  •  Radio  • 

Radar  •  Instruments  •  Controls 
^Avionics  , . 


You’ll  save  time  and  trouble 
all  your  fuse  needs  are  supplied  'by  one, 
dependable  source.  The  complete  BUSS 
line  makes  it  easy  for  you  to  select  the 
fuse  to  do  the  job  right. 

The  makers  of  BUSS  fuses  insist  on 
perfection.  Every  fuse  is  electronically 
tested  in  a  sensitive  device  that  rejects 


constructed  and  right  in*  all  physical 
^  dimensions.  ' 

Take  advantage  of  the  profit-saving 
efficiency  that  you  can  gain  by  standard' 
izing  on  the  complete  line  of  BUSS  fuses. 

o 

MAIL  THIS  COUPON  TOdAY.,, 


IF  YOU  WOULD  LIKE  ASSISTANCE 
on  your  protection  problems,  BUSS  fuse 
engineers  are  always  at  your  service. 
They  will  be  glad  to  help  you  select 
the  fuse  that  will  Jo  the  job  best... 
if  possible,  a  fuse  that  is  available  from 
local  wholesalers’  stocks. 


BUSSMANN  Mfg.  Co.  (Divltion  of  McCraw  Electric  Co.) 
UnivcTtiiy  at  Jeffetion,  St.  Louia  7.  Mo. 

rteax  tend  me  bulletin  SFB  containine  fact*  on 
BUSS  small  dimcniion  fuse*  and  fuse  holders. 


Same. 


Company. 


At/drett. 


BUSSMANN  Mfg.  CO.,  Division  of  McGraw  Electric  Co. 
University  at  Jefferson,  Sc.  Louis  7,  Missouri 


State. 
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ANNOUNCING  ..Hew  DusI  Filament  Transformers! 

Two-in-one!.. they  supply  filament  power  for  two  rectifier  tubes  simultaneously. 

Furnished  complete  with  sockets . .  no  wiring  necessary.  Contained  in  one  case . .  conserves  space. 


Lindberg  Dual  Filament  Transformers  have  been 
developed  specifically  for  industrial  electronic 
applications.  Each  transformer  supplies  filament 
power  for  two  tubes  . .  tubes  of  the  type  used  in 
large  induction  heating  units,  dielectric  heating 
units,  radio  and  TV  transmitting  equipment, 
light  X-ray  equipment,  and  high  voltage  testing 
equipment. 

Contained  in  a  single  enclosure,  Lindberg  Dual 
Filament  Transformers  do  the  work  of  two 


separate  conventional-type  filament  transform¬ 
ers  . .  and  they  save  space,  improve  appearance, 
simplify  mounting,  wiring  and  handling. 

SPECIFICATIONS  . .  Lindberg  Dual  Filament  Trans¬ 
formers  are  available  in  two  sizes. .  100  V. A.  and 
200  V.A.,  1 15  volt  primary,  dual  5  volt  filament 
supply.  Each  secondary  circuit  center  tapped  at 
2.5  volts.  The  100  V.A.  size  is  equipped  with 
tube  sockets  for  use  with  575A  type  tube  . .  the 
200  V.A.  with  sockets  for  tube  type  869B. 


IMMEOUTE  DELIVERY  . .  Lindberg  Dual  Filament  Transformers  are  stock  items.  Orders  shipped  same  day  received. 


Transformer  Division,  Lindberg  Engineering  Co.,  2489  West  Hubbard,  Chicago  12,  Illinois 

Wont  mer*  informatfoii?  Um  post  card  OM  lust  page.  Ju/y^  1953  —  ELECTRONICS 


FOR  THE  FIRST  TIME 


PICTURE 


NORWOOD  CONTROLS  Typ«  EP  Prattur*  Pickup 


VmatHHy  —  for  use  in  static  and  dynamic  systems  . . .  tested  and  proven  on 
gasoline  and  diesel  engines . . .  jet  engines . . .  rocket  motors . . .  blast  measurements 
. . .  high  pressure,  high  temperature  chemical  reactions . . .  hydraulic  and  pneumatic 
systems. 

Acceraqr— output  linear  with  input  to  ±  1%  over  full  static  and  dynamic  range. 

FeN  Scale  Pretseres  —  500,  1,000,  2,000,  3,000,  5,000  and  10,000  p.s.i.  .  .  . 
response  down  to  0  p.s.i.  absolute. 

Nigh  Freqaeacy  Respoase  —  flat  to  20,000  c.p.s.  .  .  .  natural  frequency  up  to 
45,000  c.p.s. 

EiceNeat  Ceaipeasatioa  —  transducer  is  not  appreciably  affected  by  rapidly 
fluctuating  gas  temperatures  up  to  2500*F.  and  is  insensitive  to  extraneous  vibration. 

Flash  Cateaary  Diaphragai  — reduces  changes  in  volume  of  pressure  chamber  to 
a  minimum. 


CONTROL  ENttINEERING  CORPORATION 

564  Providence  Highway,  Norwood,  Massachusetts 


Norwood  Controls  representatives  located  in  principal  cities. 
Complete  technical  information  on  request. 
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Want  aiart  iaforaiatiaar  Um  pMt  car4  aa  last  papa. 


NORWOOD 


don  1  forget  the  Signal  Alarm 


available  only  on  Telechron  Timers 


Sleep  through  the  soft  morning  music  of  your  clock-radio 
just  once,  and  you'll  see  an  important  reason  to  specify  Telechron 
Timers  with  signal  alarm  for  your  new  models. 

And  you'll  see,  too,  how  this  exclusive  feature  can  help  your 
clock-radio  become  a  sales  success. 

There  are  other  exclusive  advantages  in  Telechron  Timers. 

The  sealed  lubricant  reservoir  gives  better  assurance 

of  long  timer  life  and  quiet  operation.  There's  extra  simplicity  of 

operation  in  the  two  knobs  that  do  the  work  of  three. 

For  any  clock-radio  price  class,  there's  a  Telechron  Timer  that 
will  meet  your  needs.  We  custom  style  to  meet  your  design 
requirements.  Write  for  details.  Telechron  Department, 

General  Electric  Company,  47  Homer  Ave.,  Ashland,  Mass. 


tXTMA  SALiS  ADVAMTAGt 

Tthtknn  S«ot  of  Accuracy  on  tha  clock  cryrial 
or  our  hadomork  on  tho  dial  ghroi  fho  buyor 

confidonco  in  tho  accuracy  of  your  clock-radio. 


I  ■ 
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Want  mort  hiformatlan?  Us*  post  cord  on  lost  pogo. 
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WALDES  TRUARC  RINGS  REPLACE  COTTER  PINS 

«r 

SAVE  44%  IN  LABOR  AND  ASSEMBLY  COSTS 


COTTER  RIN  WAYl  ^1'"*  wh**!  thoft  in  lighttr  aiMmbly  rtquirtt  coittr  pin, 
woihcr.  OiKiculty  in  drilling  holt  cavttt  rtiacta.  Antnibly  it  slow,  coiriy. 


TRUARC  WAY:  WoldM  Trworc  "E"  ring  lilt  info  groovt  in  thoft;  locb  at* 
itmbly  locvroly  for  lift.  Croov*  it  quickly,  totily  cut. .  .ottombly  it  timpio,  tpotdy. 


COMMRAYIVf  COSTS 

Colfor  Pin  Woy  Truorc  Way 

Maforial  MmHtlml 

Shaft  .41  Shaft  ,35 

Cottor  pin  .46  Truorc  ring  l.6t 

Wathor  1.30  _ 


Brown  &  Bigelow,  St.  Paul,  Minn.,  saved 
%6.95  per  thousand  units  by  incorpo¬ 
rating  Truarc  Rings  in  the  design  for  the 
REDI-FLAME  compressed  gas  desk 
lighterl  In  spite  of  greater  initial  cost 
of  Truarc  Rings  as  against  cotter  pins, 
they  were  able  to  cut  machining  and 
assembly  costs  drastically— for  an  over¬ 
all  savings  of  44%  I 

Redesign  with  Waldes  Truarc  Rings 
and  you  too  will  cut  costs.  Wherever 
you  have  a  fastening  problem... wher¬ 


ever  you  use  machined  shoulders,  bolts, 
snap  rings,  cotter  pins,  there's  a  Truarc 
Ring  designed  to  do  a  better  job  of 
holding  parts  together. 

Waldes  Truarc  Rings  are  precision- 
engineered  . . .  quick  and  easy  to  assem¬ 
ble  and  disassemble.  They  can  be  used 
over  and  over  again. 

Find  out  what  Truarc  Rings  can  do 
for  you.  Send  your  blueprints  to  Waldes 
Truarc  engineers  for  individual  atten¬ 
tion,  without  obligation. 


Shaft  10.22  Shaft 

Wathar  J2 

Attgiably  9.21  Attaii 


TOTAL  $22.66  TOTAL  $15.71 


For  procMoe  brtoraal  groovtog  aid  MdiraittiRg . . .  WoMot  Broovtag  TooL 


Waldo*  Kohtnoar,  lac,  47-16  Auitol  Ptoca,  L  I.  C.  1.  N.  Y. 
Ploaio  iond  otiginooring  tpodfketiom  and  data  on  Waldoo 
Truarc  Rotaining  Ring  typo*  cbockod  bolaw. 

□  Bullotln  *5  Solf-locking  ring  typo* 

□  Rullotin  *6  Ring  typo*  for  taking  up  ond-piay 

□  Rullotin  *7  Ring  typo*  far  radial  n***nibly 

□  Rullotin  *R  Ro*k  typo  ring* 

□  Sond  mo  information  about  tbo  Waldo*  Orooving  Tool, 


I  Company. 


WALDES  ROHINOOl,  INC.,  tONO  ISLAND  CITY  1.  NEW  YORK 

•U.M*  ra»**c  itTMaio*  aiM*  ruin  nt  rooitcri*  *t  on  o*  non  or  m  roiiooin 
o.*.  roTtoTii  i.iOi.rari  t.ioi.*4ti  l.•l•.nls  i.*io,*iii  •.tto.nii  i.nr.Tiii  i.4«i.o*(:  i.4tt.i*>i 
•.40>.MOt  i.4*m*i  t.4*T.Mii  I.40T.0OII  *.4ti.M*i  i.io*.ni  40*  oTnt  r*T«0T*  r*nwa*. 


Wont  more  intormation?  Use  post  cord  on  last  pog*. 
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Be  sure  you’re  getting  clean,  even  tempered 
brass  or  copper  alloy  wire,  free  from  physical 
defects.  Ask  for  Chase  wire  by  name. 

We  check  constantly  on  the  dimensions,  color, 
surface  condition  and  temper  of  Chase  wire  to 
make  sure  the  wire  you  get  is  entirely  uniform. 
Only  a  flash  pickle  is  required  to  make  Chase 


wire  clean  and  oxide-free  because  carefully 
controlled  annealing  assures  a  high  lustre,  ex¬ 
cellent  surface  texture  and  uniform  color. 


Cut  your  prodin  iioti  cosix  with  Chase 
wire.  Write  for  free  booklet  giving  shapes, 
sizes,  alloys  and  tempers  available. 


Chase 


BRASS  &  COPPER 


The  Nation's  Headquarters  for  Brass  &  Copper 

tOMrt  OwM  ladM  nir.  Ml.  fcaTak  Sm  hMcm 

MM  Mm  IM  M«Mh  MM 

Mam  Samrt  Mihmlai  NlMtl  UMatanf 


NATEMURf  20.  CONNECTICUT  •  SUISIDIAKV  OF  KENNECOTT  COPPER  CORPORATION  C 

Woat  amt  iaforaiaUoaF  Utt  port  card  oa  last  pogt. 
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to  bring  you  CHASE*wire  with  a  clean,  bright  finish 


Wagner  Electric  reports  Long  Life"  when  transformer 
leads  are  insulated  with  TEMFLEX  105* 


Lengths  of  Irvington’s  Temflex  105  Plastic  Insulating  Tubing  arc 
quickly  an<l  easily  slipped  over  transformer  leads  at  Wagner  Electric 
Corporation.  And  once  they’re  in  place,  they’re  there  to  stay  through 
the  toughest  service. 

This  product  of  Irvington’s  Fibron  division  is  approved  by  Under¬ 
writers’  Laboratories  for  continuous  operation  at  105°  C. — and  for 
90°  C.  operation  in  oil. 

Temflex  105  Tubing  retains  its  original  high  dielectric  strength  of  im 
1100  vpm,  its  flexibility  and  excellent  elongation  characteristics  even  VA 
after  continuous  high-temperature  operation,  viirnishing,  baking  or  * 
immersion  in  chemicals. 

Produced  in  all  standard  colors,  readily  identified  by  the  continuously 
printed  name  on  the  smooth  tubing  surface.  Identify  it  by  name 
when  you  buy! 

A  Technical  Data  Sheet  is  yours  for  the  asking  —  just  mail  the  coupoot 


IRVINGTON 

far  iHMkrtlM  Isaafshly 
imUUTIM  VAINIWIt 
VAMItHfO  CAMMIC 
VAaNIMIB  rAKI 
VAINIWIB  nSIMlAS 
MWtATIM  TUIIIM 
CUSS  “IT*  INStHATION 


Sand  this  convanlant  coupon  now 

Irvington 

VARNISH  A  INSULATOR  COMPANY 

11  Argyle  Terrace,  Irvington  11,  New  Jersey 
Plants:  Irvington,  N.  J.;  Monrovia,  Calif.;  Hamilton,  Ontario,  Canada 


XL  r-n 

Irvington  Varnish  &  Insulator  Co. 

11  Argyle  Terrace,  Irvington  11,  N.  J. 

Gentlemen : 

Please  send  me  Technical  Data  Sheet  on 
Temflex  lOS  Tubing. 

Nanie..~..~.- . ............Title............. 

Street. . . . . . . . . . . — ... 

City . . ......Zone. ...........StaiaM.ii4wiMM. 
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Weat  mare  tafennetlafi?  Ust  pest  card  ea  last  pag*. 


METALLIC  REaiFIER 
FACTS  FOR  ENGINEERS 

A  Look  Into  The  Future 


By  C.  E.  Hamann 

Metallic  rectifiers  are  often 
described  as  static  devices.  While 
this  term  aptly  describes  the  rec¬ 
tifier  itself,  it  certainly  does  not 
apply  to  the  fast  growing  metallic 
rectifier  industry.  Scarcely  a  day 
passes  without  the  announcement 
of  some  new  rectifier  development 
or  successful  application. 

New  developments  in  the  se¬ 
lenium  rectifiers  such  as  improved 
electrical  characteristics,  high 
temperature  operation*  and  longer 
life,  are  pven  widespread  pub¬ 
licity.  Little  mention,  however,  is 
made  of  its  older  brother,  copper- 
oxide. 

('onsiderable  engineering  effort 
has  been  applied  toward  im¬ 
proving  the  electrical  character¬ 
istics  of  copper-oxide  rectifiers. 


f/  +  Volfs 


More  and  more  manufacturers  of  motors  which  feed  the  paper  and 
automatic  e<|uipment  are  using  (Jen-  drive  the  cutting  knife.  I)-c  coils 
eral  Electric  selenium  rectifier  stacks,  are  employed  because  of  the  fre- 
They  are  taking  advantage  of  the  quency  of  operation,  and  the  need 
reliability  and  long  life  of  these  u»r  instantaneous,  smooth  make-and- 
rectifiers  by  using  them  as  power  break. 

supplies  for  d-c  operated  relays  and  r  ,  • 

contactors  in  control  circuits.  ADVANTAGES.  G-E  selenium  recti¬ 

fiers  incorporated  in  your  product 
TYrICAL  of  this  type  of  application  ^  assure  your  customers  depend- 
is  tlie  Wrap-O-Matic,  a  paper  feeding  control  and  smooth  operation, 

and  cutting  machine  manufactured  by  q.e  selenium  rectifiers  have  ex- 
the  Rosenthd  Manufacturing  Co.  of  ceptionally  low  forward  voltage  drop 
(^nicago,  III,  The  w  rap-O-Matic  meas-  high  reverse  resistance.  These 

ures  paper  or  cellophane  from  a  roll  qualities,  both  rea<lily  measur- 

aiid  automatically  cuts  it  off  at  one  able,  assure  low  heat  loss,  and  long 
of  four  pre-selected  lengths,  de-  ijfg 
pending  upon  which  button  the 
operator  presses.  Substantial  savings 
in  time  and  reduced  pajMfr  wastage 
are  reported  by  users  of  the  equip¬ 
ment. 

The  Wrap-O-Matic’s  control  sys¬ 
tem  ojierates  at  24  volts  d-c,  sup¬ 
plied  hy  a  small  transformer  and  a 
G-E  selenium  rectifier  stack.  It 
controls  the  operation  of  two  G-E 


RELATIVE  CHARACTERISTICS 
Solid  lino  -Coflvantionol  copper-oxid, 
Dottod  lino  -High  voltage  copp,r-oxid. 


As  a  result  of  constant  research, 
copper-oxide  cells  of  higher  volt¬ 
age  rating — perhaps  two  or  three 
times  that  of  the  older  type — 
appear  to  be  a  certainty  in  the 
near  future. 

Copper-oxide  rectifiers  have  cer¬ 
tain,  inherent  characteristics  not 
found  in  other  metallic  rectifiers. 
Copper-oxide  rectifiers  can  stand 
on  the  shelf  for  25  years  and  still 
exhibit  full  blocking  ability  in  the 
first  half-cycle  of  applied  voltage. 

In  blocking  applications  in  d-c 
circuits  where  fast  response  is 
desirable,  engineers  will  do  well 
to  consider  the  possibilities  of 
using  copper-oxide  rectifiers. 

f'or  more  information  on  (J-f] 
copiM'r-oxide  rectifiers,  write  for 
Bulletin  GEA-5699A. 


MORE  INFORMATION  on  G-E  sele¬ 
nium  rectifiers  is  available  from  your 
nearest  G-E  .\pparatus  Sales  Office, 
or  bv  writing.  Bulletin  GEA-.5935 
describes  Miniature  Selenium  Rec¬ 
tifiers,  and  GE'r-235()  gives  general 
application  information.  Address: 
Section  461 -.30,  General  Electric  Co., 
Schenectady  5,  N.  Y. 


TV/  Cff??. 


Conarol  Eloctric  Company 
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Got  to  be  SURB! 


"CHISEL  EDGE"  LOCK  WASHERS 
The  Waih»r  That  Hat  The  fdg* 


THOMPSON-BREMER  &  COMPANY  •  520  N.Di.At»OBN  CHICAGO  lo,  iilinois 


subsidiary  Of  AMERICAN  MACHINE  AND  FOUNDRY  COMPANY  •  NEW  YORK*  N  Y 


Thai's  Why 

Indianapolis  Swoopsfakos 

Champions  Choose 


EVERLOCK  washers  have  been  used  on  the  top 
three  cars  in  every  Indianapolis  Sweepstakes 
since  1936!  This  grueling,  rugged  grind  demands 
the  utmost  in  protection  against  vibration  and  strain. 
It's  significant  that,  without  exception,  these  winners 
put  their  trust  in  EVERLOCK  washers. 

EVERLOCk's  alternating  chisel  edges  really  bite  into 
the  surface  — powerful  spring  steel  tension  holds 
them  secure.  Available  in  four  standard  types 
or  made  specially  to  your  specifications. 

Next  time  you  order  screw-washer  assemblies— 
be  sure  —  specify  EVERLOCK  washers. 


This  year  agoin  Everlock  swept  the  field  et  the  greet  Imdien- 
epolis  C/essic.  The  first,  second  end  third  piece  cers  were  ell 


equipped  with  Everlock  Weshers. 

Everlock's  eltemeting  chisel-edge  design  essuret  tight,  vihre- 
tion-proof  essembliet  for  your  product,  too.  On  your  next 
order.  Specify  Everlock— the  wether  thru  hes  the  edge. 


’CV(III.0CK"  IS  A  ItCCiSrCRCO  TRAOC.MAAK  Of  THOMPSON  SXMCR  A  CO. 
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CABLE:  GMEINC 


TELETYPE:  N.H,  7063  WESTERN  UNION:  ZDV 


Attenuation  (Spectrum  Amplitude):  3  —  70  db  uncal. 
Frequency  range:  8430  Mcs  —  9660  Mcs. 

Frequency  sweep:  10  —  30  cps  continuous. 

Frequency  swing  (FM  sawtooth)  of  analyzer  r>f  oscillator: 

40  ■—  50  Mcs. 

Maximum  error:  ±.4  Mcs. 

Maximum  dispersion  of  spectrum:  1 .5  Mcs  per  inch. 

Overall  i-f  bandwidth  at  half  power  point:  50  Kcs. 
Sensitivity  to  CW: 

a.  Spectrum  amplified  position:  80  db  below  1  W  per 
inch  deflection  on  oscilloscope  screen. 

b.  Spectrum  position:  55  db  below  1  W  per  inch  deflection 
on  oscilloscope  screen. 

Weight:  86  pounds  (complete  in  armored  cose  with  oil  acces¬ 
sories). 


TS-148/UPi 


ACCESSORIES 
&  CASE 


Partial  list  of  Botitflad  u$ar»  of  th»  G  t  M  TS-14$/UP  inthtdat 
Ball  Aircrah  Carp,  (lab.) 

Calilornia  InitHuta  of  Tothnology  flab.) 

Consolidotod  Vultoo  Aircraft  Corp.  (Lab.) 

Oouglat  Aircraft,  Inc.  (lab.) 

Fairchild  Cngino  &  Airplano  Corp.  (Guidod  Mistiitt  Div.) 
Fronch  Naval  Bato  (Toulon) 

Cilfillan  Brot.  (lloctronict) 

Boyal  Canadian  Air  Fore*  (Lab.) 

Wottinghouto  Cloctric  Corp.  (Lab.) 


SHIPPING  AND  CARRYING  CASE 

Armorod  foot  lockar 
wHh  foom  rubber  cuibiont  imartod.  ^ 


T$-173-C  IIS  PertabU  Tatt  Equipmant. 
TS>339/UP  Wid*  Band  Otcillotcep*. 
UPM-1  Radar  Tatt  Sal. 

Special  ilemt  to  order,  such  at: 

I  KW  Trontmittert  and  Jamming 
Equipment. 

S  KW  Trantmilfert  and  Jamming 
Equipment. 

Direction  Findert. 

Communication  Receivert,  etc. 


l-yS-A  VHF  Bench  Tett  Equipment. 
IS-17-A  SCR-S36  Tett  Equipment. 
IE>19>A  VHF  Portable  Tett  Equipment. 
MB>2  Marker  Beacon  Tett  Equipment, 
Portable. 

TS-Ei  SUdo  Back  Vohmetor  for  E-3, 
B-4,  1-5,  etc.  Firing  Syttemt). 

TS-E7  Moving  Torgot  Sbaulotor  (for  ■•3, 
E-4,  B'S,  etc.  Firing  SyttanM). 

TS-170-C  IIS  Portable  Totl  Equipment. 


WRITE  OR  WIRE  FOR  PRICES 
AND  DELIVERY  SCHEDULES 


‘Where  Hi-Quality  is  Fundamental' 


POplar  5-4185 
STanley  7-1624 
STanley  7-2212 
STanley  7-1086 


G  &  M  EQUIPMENT  CO.,  INC 


7309-7327  VARNA  AVENUE 
NORTH  HOLLYWOOD,  CALIFORNIA 
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ALDEN  COMPONENTS 
FOR  PLUG-IN  UNIT 
CONSTRUCTION 


USE  ALDEN'S 
TERMINAL  CARD 
MOUNTING  SYSTEM 


USE  ALDEN 
PLUG-IN  PACKAGES 
AND  BASIC 
CHASSIS 
COMPONENTS 


USE  ALDEN 
SENSING 
ELEMENTS 


ALDEN  PRODUCTS  COMPANY  127  North  Main  Street,  Brockton,  Mass 


FROM  FRONT 


11  _  I  ^  ^  Mount  vertical 

■  '  'a'  '  i  '  M  planet  of  cir- 

*  •  «  •  cuitry  in  Alden 

t  I  Chattit, 

'  *  ^  *  «  *  -  I  Aldto 

...»  9  Coooec. 

f  *  I  II  *  *  *  *  •®**  ■“**  Alden 

. . .  ‘  Serve. A-Unit 

ALDEN  UNI-RACK  lock  m  above. 


•  •  w  'Hr 

7-pia  9.pin  1I-pin  20-p<n 
Packape  compooentf  and  matching  tockett. 

HUNDREDS  of  COMBINA’nONS  with  theie  COMPONENTS 

tZf  It's  as  simplH  as  this 

AIMN  ^  AlOIN  ''PAN>U.ITI''  o  ALDIN  “PUSMITI" 

•  MINI-TIST  Miniature  indi-  klowt  — Lite 

POINT  JACK  Simple  - - 

unbreakable  I*  untciew  1 -piece  ^ _ 

For  chMiung  cnt-  piece  tight  •  lent  ~  ligtat-!«M  unit  and  / 

ical  voltaget  from  unit  replaceable  >  bi^n  iute  comet  /  ibu 

front  of  panel.  from  front.  out  with  k.  / 


on  THt  COMPUTl  STOliy  -  Rf QUf ST 


.  ? 

% 


•  Eimniates  ml  redaiimng  umts 


•  Provides  greater  capacity  under  1  mm  Hg 

•  Requires  up  to  80%  less  oil  charge 

•  Capacities  from  V/a  cfm  to 


•  Pressures  down  to  10-*  mm  Hg 


For  the  hrst  time,  a  high  vacuum  rotary  pump 


that  can  pump  condensable  vapors  is  avail 


able  to  U.  S.  A.  industry. 


In  the  new  NRC  Rotary  Gas  Ballast  Pump 


water  vapor  is  prtvtnted  from  condensing  and 


contaminating  the  oil . . .  so,  unlike  other  type 
pumps,  fast  pump  down  time  is  maintained. 


There  is 'a  full  line  of  NRC  pumps  — vane. 


piston -type  and  2 -stage 


X-r;;  ■. 


-  -Z'X  -'■■■= 


Send  today  for  the  new  bulle 
tin  that  gives  a  full  explanation 
of  the  Gas  Ballast  principle  and 
complete  data  on  the  construc¬ 
tion  and  operation  of  the  NRC 
Rotary  Gas  Ballast  Pump 


<  National  Research 
Corporation 

ftEQUIPMENf  DIVISION 


**  ..M 


70~A  Memorial  Drive,  Cambridge,  Massachmetts 


SRC  Rotary  Cat  Ballast  Pmmp.  Model  SRClOOM.  I'Stage  pomp  mmit. 


Waat  mert  mferiaatieii?  Uta  post  cord  ea  lost  pog«. 
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Transistors  and  Diodes 


FOR  FVfRY  PURPOSE!  i 


PNP  JUNCTION  TRANSISTORS 


PNP  JUNCTION  TRANSISTORS 

(Typical  Characteristics  at  25*  C-Grounded  Emitter) 

TYPE  WO.  RR14*  mi20*  MaiT 

Collector  Voltage-volts  -1.5  —1.5  -15.0 

Collector  Current— ma  —0.5  -0.5  —3.0 

Ico— Microamp.*  10  10  30 

Current  Amplification  25  40  25 

Power  Gain-db  30  40  — 

Noise.  Factor-db  (1  Kc)  22 

Power  out-mw  (10%  Dist.lt’ 


*  It  =  e..  vc  =  -1.S  voiu. 

tWitli  1000  olmi  drivini  imptdanc*  md  5000  oim  load. 

tRR14H,  RR20H  and  RUIH  ara  Iwrmatlcally  laalad  tvpaa.  ^ 

POINT  CONTACT  M 

^  TRANSISTORS  /Jv 

Available  in  a  variety  of  stable  controlled  / 1  / 

types  suitable  for  both  fast  and  medium  j  S  j 

speed  switching  circuits  and  high  fre-  III 

quency  amplifiers.  Advanced  mechanical  III 

design  for  economical  production  ...  Ill 
Heat  conducting  metal  case;  standard  bas-  III 
ing,  choice  of  solder-in  or  plug-in.  ^  f  / 


POINT  CONTACT  TRANSISTORS 

Typical  CharKteristics  at  25*  C 

SWITCHINB  TRANSISTORS 

TYPE  NO. 

R1698 

R1734 

Off  Collector  Current 

-2.2 

-0.7 

max.  ma  (!,>  0) 

(@  V  -  40V) 

(@V,--7V) 

On  Collector  Voltage 

-4.0 

-1.2 

max.  volts  3.0) 

(@1-5.5  ma) 

(@  1*-  —4.0  ma) 

Collector  Dissipation 

120 

120 

max.  m  w 

Nominal  cut-off  Frequency 

1.5 

10.0 

m  c 

1  GENERAL  PURPOSE  TRANSISTOR 

1  TYPE  NO.  1 

R1729 

Collector  Voltage-volts 

-30 

Emitter  Current— ma 

1.0 

Input  Resistance  (R|  i)— ohms 

190' 

Output  Resistance  (Rszl-ohms 

6000 

Current  Amplification  FKto 

ir 

2.5 

Nominal  Cut-off  Frequency 

-me 

5.0 

Our  engineers  will  be  glad  to  offer  suggestions  regarding  your 
Germanium  Transistor  and  Diode  applici.ions  without  obliga¬ 
tion  .  .  .  IVrite  to  Section  £. 


Tiny,  stable  high  gain  units,  most 
economical  of  power,  may  be  sol¬ 
dered  in  place  or  socketed  in  a  rec¬ 
ommended  RTMA  transistor  socket. 
They  are  suitable  for  audio  ampli¬ 
fiers,  servo  amplifiers  and  trans¬ 
former  coupled  carrier  amplifiers. 
Available  in  plastic  or  hermetically 
sealed  in  metal  and  glass. 


Unit 
llluttratod 
at  rlM 
hannatieMly 
smIm. 


JUNCTION  POWER  DIODES  1 

Maximum  Ratings  at  55*  C— Resistive  Load  | 

1  TYPE  NO.  1 

1I!!M 

1N82 

■  I.TV 

Peak  Inverse  Voltage  (volts)  100 

Peak  Forward  Current  (ma)  470 

D.C.  Output  Current  (ma)  150 

Voltage  Drop  at  Full  Load  (volts)  0.5 
Surge  Current  (amps)  25 

Reverse  Working  Voltage  (continuous 
volts)  30 

Max.  Freq.  of  Operation  (kc)  |  50 

200 

310 

100 

0.5 

25 

65 

50 

300 

230 

75 

0.5 

25 

100 

50 

SELETRON  &  GERMANIUM  DIVISION 

K\i>io  Ki:4i:noi{  imj. 


Ht'Jli  III  ftiufiii  mill  I  h’flrtniirs 


SAUS  DEPT  251  A  19th  St  Nen  York  11  N  Y 


FACTORY  81  N  9th  St.  Brooklyn  11.  N  Y,- 
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Want  mort  intormalion?  Um  M*t  cntd  on  knt  poet. 


your  product's  performance 


^niucTRw  W/RiRG  Systems 


Mortutnctufod  by 

UNITED  MANUFACTURING  &  SERVICE  COMPANY 

409  SOUTH  6lh  STREET  •  (VMIWAUKEE  4  WISCONSIN 


Ikb  IMettrk  wkmg  ianms 
pnh€ts  the  ptrhmmm  d 
a  MUtary  Aete  Mot 

Th«  military  Auto  Pilot  for  which  this 
hornou  was  ongindorod  is  now  boing 
callod  upon  to  porform  undor  tho  most 
sovoro  conditions.  Parformanco  of  th« 
wiring  is  protectad  by  Unilactric's 
anginaaring,  maticulous  workmanship, 
and  pracision  quality  standards. 


SmrMi 

m  for  the  Wiring  of  any 

ELECTRIC  or  ELECTRONIC  PRODUCT 
ieccuide  if  the  wiring  fails  so  does 


VMHa  S^TCMS 


$ 


Real  Uniformity 
specify 


Have  you  bve^nn 
these  poteotM  NM 


ferrite  co'^es 


aNTEl  cot 
POWDERi^ 


N«w  ane  ••■Urf  in  ni> 

h’ngnn,  rfwn  t*  MfK  omUanl  tnm^rntwrnf 
impntnd  ky  mlnlnttfritalinn,  pn»*«  ■  r«al 
Itmpnrntwr*  prnliUm  fnr  pnrmnnMIity  Iwnint 
cnmt  nt  wall  Inr  l>P  trantfarmar  and  ft-F 
«ara«.  Till*  l»  aalwad  handily  by  Itachpala 
Caramaf  carat  Htankt  la  H»a  fad  that  lhay 
ttand  highar  lamparatwrat  and  thaw  latt 
drift  than  high'parmaabllity  Iran  carat. 


Caramag  carat  attura  high  parntaabilily  with 
law  lattat  In  lha  tapartanlc-fraguancy  ranga. 


AT  NORTH  AMERICAN  AVIATION 

The  combination  of  North  American’s  imaginative  tronic  and  electro-mechanical  work  being  pioneered 

scientists  and  engineers  working  with  lightning-fast  in  North  American’s  Missile  and  Control  Equip- 

electronic “thinking”  machines  is  an  unbeatable  one  ment  Operations.  If  you  like  theory,  you  will  find 

...  for  together  they’ve  set  advanced  standards  for  an  exciting  career  at  North  American  in  specialties 

guided  missile  research,  development,  and  design.  such  as  operations  analysis,  advanced  dynamics. 

Computers  like  the  one  being  checked  above  are  kinematics,  noise,  error  and  information  theory, 

used  to  predetermine  the  flight  pattern  of  a  given  systems  engineering,  statistical  quality  control, 

missile  design  by  simulating  its  flight  conditions,  and  servo  analysis,  and  other  advanced  fields, 

to  solve  related  problems.  North  American  Avia-  If  research,  development,  or  design  is  your 
tion  engineers  also  develop  and  use  other  electro-  specialty,  you’ll  find  attractive  opportunities  in 

mechanical  computers  which  become  the  brains  of  automatic  guidance  systems,  fire  and  flight  control 

automatic  guidance  systems  for  missiles  and  for  fire  systems,  radar  and  airborne  communications  sys- 

and  flight  control  equipment.  terns  and  other  system  developments. 

Development  of  guidance  systems  for  long-range  Write  today  for  complete  information,  giving  us 
missiles  is  just  one  example  of  the  challenging  elec-  your  education  and  experience. 

xoMiTiE  JLMstucAmr  jarwATMOiv.  litre. 

1  ingln»0rlng  l**raenn«f  Section,  Mlislle  and  Control  tquipmoni  Oporationt 
M  12214  Lokawood  BowUvard,  D«pt.  934,  Downey,  Colifeniia 

NOtTH  AMIRICAN  HAS  tUILT  MORI  AIRRIANIS  THAN  ANY  OTHIR  COMPANY  IN  THI  WORID 
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HERMfTIC’s  glats-m«tal  stols  of  cemprossion  or 
standard  design  are  knbwn  to  bo  vacuum  tight, 
moisture  proof  and  contaminant  proof  by  mass 
spectsometer  tests  and  by  virtue  of  years  of  suc¬ 
cessful  operation. 

Because  the  production  pace  of  the  semi-conductor 
iisdustry  it  a  swift  one,  HERMETIC  hat  geared 
itself  to  produce  and  deliver  in  accordance  with 
its  customers'  schedules. 

Contoct  HERMETIC  today  I 


THE  EXPERIENCED  SOURCE  for  TRANSISTOR  and  DIODE  HOUSINGS 


Want  mort  MtarnMitiofi?  Use  p9%t  card  on  last  pmgt 
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True  tlermetic  Seal 
for  Transistor  and 
Diode  [lousing 


It  it  axiomatic  that  th*  only  true  hormatic  saal  Is  a 
glass-matal  teal.  This  has  been  demonstrated  in 
vacuum  tube  design  and  operation. 

In  the  development  of  transistor  and  diode  housings, 
HERMETIC  has  employed  the  same  principles  as  those 
proven  in  the  manufacture  of  vacuum  tubes  and  has 
eliminated  the  necessity  of  using  the  high  sealing 
temperatures  so  detrimental  to  the  performance  of 
semi-conductors. 

HERMETIC’S  long  years  of  experience  in  the  design  and 
production  of  hermetic  seals  have  enabled  its  staff  of 
specialist-engineers  to  create  glass-metal  housings  to 
meet  the  most  demanding  requirements  of  the  semi¬ 
conductor  industry.  HERMETIC’s  Transistor  and  Diode 
Housings  hove  received  wide  acceptance  and  usage  in 
the  field. 


C3 


I 

I 


I 
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PROBLEM: 

To  get  a  Thermostat  Element  with  the  stability  to 
operate  for  100  years  without  calibration 


The  Museum  of  Science  end  Industry  laid  its  “liring"  cornerstone 
September  3,  1952,  thus  starting  a  one  hundred  year  experiment. 

Within  the  1-ton  limestone  block  is  a  specially  fabricated  monel 
box  containing  a  score  of  physically  or  biologically  “alive”  items 
from  baaeria  to  metals . . .  including  a  thermostatic  clock  which 
will  record  the  years. 

This  clock  is  construaed  to  register  once  as  the  temperature  falls 
to  20‘’F  and  will  not  count  again  until  the  temperature  has  risen  to 
85*  and  again  fallen  to  20*.  It  will  register  once  each  winter  and 
count  the  number  of  years  that  have  passed  since  the  laying  of  the 
cornerstone. 


Essential  to  the  reliability  of  the  clock  was  a  thermostat  element 
which  would  keep  its  stability  without  further  calibration  for  100 
years. 

The  scientist  concerned  with  the  projea  presented  the  problem 
to  General  Plate  whose  engineers  provided  the  solution  with  a  spe¬ 
cially  designed  Truflex  thermostat  metal  element. 

You,  too,  can  obtain  constant  and  accurate  performance  in  your 
products  because  General  Plate  fabricates  to  your  exact  specifica¬ 
tions,  complete  Truflex  thermostat  metal  units  ready  for  installation. 
You  get  reliable  performance  because  every  order  comes  to  you  an 
exact  duplicate  of  the  original . . .  consistently  uniform  in  tolerances, 
temperature  reaaion  and  performance,  thus  preventing  rejeas  and 
costly  adjustments  in  assembly. 

General  Plate  TRUFLEX  thermostat  metal  assemblies  are  made  to 
meet  your  specific  requirements  for  temperature  range,  elearical 
resistance,  corrosion  resistance,  etc.  If  you  prefer  to  make  your  own 
assemblies.  General  Plate  will  produce  Truflex  thermostat  metal 
sheet  or  strip  to  your  material  specifications.  Write  for  infor¬ 
mation  or  engineering  assistance. 


SOLUTION: 

General  Plate  TRUFLEX®  Thermostat  Metal  provided 


Want  man  iaforiMtioa?  Um  past  cord  on  last  peg*. 
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f)  )  ELECTRONIC  TEST  INSTRUMENTS 


Primary  Ufcs 


InrtruimnI 


Fr«^M«iicy  raiif« 


Audio  ttsH 


20  cp«  to  40  kc 


1  wott^24.5y 


Audio  ond  ultrotonic  tosts 


5  cpt  to  600  kc 


160  mw/20v  otoii  circuit 


TEST  VOLTAGE  PROBLEMS 
M  1/100  cps  to  10  me? 


Hewlett- Packard  has  17  different  oscillator  models.  Some  are  highly  special¬ 
ized,  others  are  all-purpose  instruments.  Almost  certainly,  there's  a  m^el  to 
meet  your  exact  requirements.  All  are  precision  instruments  of  hwhest  qual¬ 
ity.  All  embody  the  famous  RC  circuit  pioneered  by  -hp-.  Check  the  table 
below  for  the  oscillator  that  can  help  you  most.  Then  write  us  for  complete 
operating  and  application  details. 
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-fip-  200CD  AUDIO  OSCILLATOR 


Carrier  current,  ttitplioiw  tnU _  |  #o  epe  , _ _ 

■Ap.  2001 _ Interpolotiow,  frequeiKy  meo»uremeiit»  6  cpt  to  6  kc _ W  mw/IO* _ 

-hp-^J  B  _ _ H^gh  quality  oudie  teeti  20  cpt  to  20  kc _ lw/42.5» _ 

jhp- 202A _ tow  frequency  meoturemeiitf  _  .01  cp«  to  1  kc _ 20  mw/IQy  _ 

^hp^202B  _ _ tew  trequeucy  meosuremeiitt _  ^  epe  to  50  kc _ _ 

-Ap-  2020  tow  trequency  meoturementi _  _  2  cpi  to  70  kc _ 100  mw/lQy 

-Ap-  204A  _ Portoble,  bottery  operoted _  2  epe  to  20  kc _ 2.5  uiw/te 

-Ap-  205A  _  _ tesfi _ 20  epe  to  20  kc _ 5  wotH _ 

-Ap-  205AG  H^h  p<^er  tesH,  qoiw  meoiuremewty  20  epe  to  20  kc  5  wetty _ 

_^Ap- 205AH  High  power  lupewonic  te«tt _ t  kc  to  100  kc  5  worn  _ 

_^Ap- 206A  High  quolity,  high  occurocy  oudio  teeti  20  cpi  to  20  kc  *  15  dbm _ 

.Ap_^230A  _ _ Carrier  test  otcillotor  25  epe  to  35  kc  _‘J4  dbm/600_ohiM 

j.Ap^233A  Carrier  test  oscillator  50  cpi  to  500  kc  _ 3w/600  ohms 

-Ap- 234A  Carrier  test  oscillator  J60  cinta  l60kc  *  14  dbm/600  ohms 

-Ap-  650A  Wide  rouge  video  tests  10  cps  to  10  me  15  mw/3v 


-hp-  6S0A  RMiotQncp-TwnMl  Oocillator 

Highly  stable,  wide  band  (10  cps  to  10  me) 
oscillator  panicularly  useful  for  testing  tele¬ 
vision  amplifiers,  receiver  alignment,  bridge 
or  carrier  circuits,  wide  band  systems;  deter¬ 
mining  tuned  circuit  response.  Operates  inde¬ 
pendently  of  line  or  tube  changes,  requires  no 
zero  setting.  Output  fiat  within  1  db  through¬ 
out  range,  monitored  with  VTVM.  60  db 
attenuator  adjusts  in  10  db  steps. 


•hp.  202A  low  rrpqMPHcy 
Bunctimn  0«R«r«t«r 

Compact,  convenient,  all-purpose  source  of 
transient-free  voltages  between  1/100  cps  and 
1  kc.  Provides  distonion-free  signals  for  vibra¬ 
tion  studies,  servo  applications,  medical  and 
geophysical  work  and  other  subsonic  prob¬ 
lems.  Generates  sine,  square  or  trian^lar 
waves.  Output  10  v  RMS,  balanced  or  single 
ended,  1  %  distortion,  constant  within  0.2  db. 


Data  subject  to  change  without  notice.  Prices  f.  o.  b.  factory 

HEWLETT-PACKARD  COMPANY 

27nA  PAOl  Mill  BOAO  •  BAIO  AITO,  CAIIBOINIA,  U.  S.  A. 

SALES  BEBkESENTATIVES  IN  BBINCIPAl  CITIES 
Eapert:  Froior  A  Hanian,  ltd.,  NawYerk  City,  Son  Francisco,  las  Angolas 


World  standard  for  electronic  or  electrical 
measurements,  now  redesigned  with  wider 
range,  lighter  weight,  smaller  size.  Use  for 
any  lab,  held  or  production  problem  in  sub¬ 
audio,  audio,  telephony,  carrier,  supersonic, 
telemetering  or  rf  measurement  fields.  High¬ 
est  stability,  low  distortion,  constant  output, 
no  zero  set  while  operating.  With  carry¬ 
ing  strap  for  bench  or  portable  use,  or  for 
rack  mounting. 


•hp.  204A  Bottory-Oporotod  Oscillator 

Precision  instrument  tor  measurements  2 
cps  to  20  kc  where  ac  power  is  not  available. 
Compact,  light  weight,  weather-proofed— 
extra  rugged  construction  for  field  duty. 
Frequencies  ser  and  read  directly  on  large 
dial.  Particularly  useful  for  telephone  or 
remote  broadcast  line  checks,  strain  gauge 
applications,  telemetering  and  geophysical 
measurements.  Provides  completely  hum- 
free  signal.  Operates  from  fiashlight  and  45- 
volt  batteries.  Output  stable  and  constant 
throughout  range. 


Instruments  for  Complete  Coverage 


Waal  oiart  iofaraialioa?  Use  pat!  cord  aa  losl  pogt. 
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They  needed  “arms” 
that  never  got  tired 

...SO  they  came  to  Inco 

for  Technical  Aid 


Coded  Track  Circuit  Control  —  It’s  an  inge¬ 
nious  signal  control  system  for  railroads. 
Electrical  engineers  of  Union  Switch  & 
Signal  —  division  of  Westinghousb  Air 
Brake  Co.  —  developed  it. 

This  complicated  electrical  system  guards 
trains  on  thousands  of  miles  of  rail  across 
the  country  —  sending  out  coded  pulses  that 
warn  the  engineer  of  conditions  up  ahead  on 
the  tracks.  One  code  says  “All  clear” . . . 
another  “Slow  down” . . .  absence  of  code, 
“Stop!” 

Now  a  circuit  like  this  required  lots  of  ex¬ 
perimenting  and  research  to  design. 

And  one  of  the  problems  was  the  metal  for 
the  arms  of  the  pendulum-type  armature  in 
the  code  transmitters  alongside  the  tracks. 

The  arms  had  to  vibrate  as  much  as  180 
times  a  minute — up  to  94  million  flexings  a 
year — without  tiring.  So,  the  metal  of  which 
they  were  made  had  to  have  exceptional  re¬ 
sistance  to  fatigue  as  well  as  to  extreme 
changes  in  weather — to  corrosion  as  well  as 
to  impact. 

The  designers  have  tested  many  alloys  but 
none  has  had  all  the  nectary  characteris¬ 
tics,  except  one  —  Duranickel  —  which  they 
chose  with  the  aid  of  Inco’s  Technical  men. 

In  this  tough,  conductive,  corrosion-resist¬ 
ing  spring  alloy  they  found  the  perfect 
solution  to  their  problem.  In  all  the  many 
systems  now  installed,  there  has  never  been 
a  single  instance  of  failure. 

If  you're  being  “tide-tracked" — ^Like  trains, 
designs  can  sometimes  be  “side-tracked.” 


The  arms  of  this  pendulum-type  armature 
are  made  of  fatigue-  and  corrosion-resisting 
Duranickel.  It  transmits  as  many  as  94  mil¬ 
lion  pulses  a  year,  and  there  has  never  been 
any  failure  due  to  this  alloy. 


They  can  be  held  up  for  many  reasons  —  a 
tough  metal  selection  problem,  for  example. 

If  you  have  such  a  problem,  talk  it  over  with 
an  Inco  Nickel  Alloy  engineer.  Chances  are 
he  has  the  solution  at  hand.  If  not,  he’ll  do 
his  best  to  get  it  for  you.  And  if  you  have  a 
spring  selection  problem,  Duranickel  may  be 
the  answer.  So  write  B.  B.  Winter  at  Inco, 
today,  and  ask  for  your  free  copy  of  technical 
bulletin  T-32  on  “Duranickel.” 

THE  INTERNATIONAL  NICKEL  COMPANY,  INC. 
67  Wall  Street  New  York  5,  N.  Y. 

Inco  Nickel  Alloys 

MONil®  •  “t"®  MONil  •  "K"®  MONEL 
"KR"®  MONEL  •  "S"®  MONEL  •  NICKEL 
LOW  CARRON  NICKEL  •  DURANICKEL®  •  INCONEL® 
INCONEL  "X"®  •  INCOLOY®  •  NIMONICS® 
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Wa«l  mort  informotiM?  Ust  poll  card  oa  loti  poga. 
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1.  LOW  INITIAL  COST -The  CRC  102-A  is  one  of  the  lowest 
priced,  large  scale,  digital  electronic  computen  now  avail¬ 
able  commercially.  It  may  be  purchased,  rented,  or  leased 
with  an  option  to  buy.  Performance  guarantees  are  given  as 
part  of  every  lease  contract 

2.  FAST  AVAIIAIILITY—Applving  production-line  tech¬ 
niques  to  the  construction  of  tne  CRC  102-A  has  resulted 
in  the  shortest  delivery  time  of  any  fuUy  electronic,  dijrital, 
general-purpose  computer.  Production  schedules  call  for 
completion  of  one  CRC  102-A  every  eight  working  days. 

3.  WIDE  CHOia  OF  INFUT  OUTFUT  DEVKiS-Data  in  either 
octal  or  decimal  form  may  be  entered  into  the  CRC  102-A 
manually  from  a  typewriter,  automatically  or  semi-auto- 
matically  from  punched  paper  tape,  and  automatically 
from  IBM  cards  or  from  computer-controlled  magnetic- 
tape  units. 

The  computer  will  print  output  data  automatically  on  its 
typewriter  in  octal,  decimal,  or  alphabetic  form,  perforate 
paper  tape  in  octal  or  decimal  form  for  reproducmg  hard 
copy  or  tor  re-entering  data  into  the  computer  at  some  later 
time,  punch  octal  or  decimal  data  on  IBM  cards  for  use 
with  punched  card  equipment,  or  record  data  on  magnetic 
tape  tor  later  use. 

4.  HIGH  lEllABILITY— The  unique  circuit  design  and  rela¬ 
tively  small  number  of  vacuum  tubes  and  other  critical 
components  in  the  CRC  102-A  result  in  less  down  time 
due  to  machine  failure.  Complete  plug-in  circuitry  and 
easily  adjusted  mechanical  components  speed  up  preven¬ 
tive  maintenance  checks.  Each  machine  undergoes  exten¬ 
sive  shakedown  tests  and  is  operated  under  actual  customer 
conditions  in  CRC’s  Computing  Center  before  delivery  to 
further  assure  high  reliability. 

5.  EASY  PROGBAMMING— Addition  of  “programmer’s”  com¬ 
mands,  a  test  switch  for  program  debugging,  faster  speeds, 
greater  flexibility,  and  the  wide  selection  ojF  input-output 
equipment  has  m-eatly  simplified  programmiOg  procedures 
and  increased  the  computer’s  capabilities.  '> 

6.  ADDITIONAL  SERVICES  ARE  NOW  AVAILABLE -Program¬ 
ming  sub-routines,  application  stodies,  and  training  courses 
on  computer  operation,  are  now  available  from  CRC's 
Applications  Division. 

Facilities  of  the  new  Computing  Center  enable  potential 
computer  users  to  evaluate  the  CRC  102-A  for  their  specific 
applications. 

Trained  service  personnel  are  now  available  in  most 
areas  to  assure  proper  maintenance  of  all  CRC  computers. 

For  complete,  detailed  Information 
on  the  new  CRC  102-A  torite  to  the 
I  Director  of  Applications. 


Six  facts  e^ery 
engineer  an4  scientist 
should  know  gbout  the  new 


Ele^t^onic  Digital 
General-Purpose  Computer 


NatwaHl  Aiwlysk  •  AwHww  Datlfn 
Tmnsient  Analysis 
ElastrlMi  Faww  DIstriVwtian 


Sakrtlwi  at  Fortlat  IWftarMiiinl  lawntlans 
Nat  RalnanNan  Frablanis 


Information  is  also  available  on  the  CRC  105 
Decirrul  Digital  DiffererUial  Analyzer  and 
the  CRC  107  Data  Processing  Computer. 


Wont  mere  iafermotion?  Usa  past  card  oa  lost  poga. 
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MAliUI 
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MAINE  DEVELOPMENT  COMMISSION  State  House,  Augusta  9,  Maine 


Whether  you're  moving,  expanding  or  planning  to  establish  a 
new  concern,  it  will  pay  you  to  investigate  the  advantages  of  a 
plant  in  this  fast  growing  industrial  State. 

Maine's  industrial  climate  is  exceptionally  favorable  for  the 
Electronics  industry. 

e  There's  an  ample  supply  of  able,  loyal  home  owning 
workers. 

e  The  nation's  finest  Research  facilities  are  close  by. 

•  Labor-management  relations  are  "tops".  Strikes  and 

dissension  are  virtually  non-existent.  ■■  • 

•  There's  no  State  Income  Tax  and  real  and  personal 
property  taxes,  assessed  at  the  local  level,  are  fair  and 
equable. 

#  In  Maine  you'll  have  also  the  advantages  of  a  small  com¬ 
munity  location,  and  a  modern  efficient  plant  built  to 
your  specificationa  on  a  long  term,  low  cost  basis. 

#  You  and  your  family  will  really  enjoy  living  in  Maine. 


Exceptto^Wy  tions 

Ubox-M.nag«»«» 

Favorable  Ux  Structure 

No  SUte  lucom*  Tex 
Acces.  to  mV  M.A.t. 

E»ceU«t  TransporUtion 

Healthful.  Productive.  CU» 
.4  ant  Economical.  Po 

‘■•r* 

Go»>8ch«>.»dCol..< 


Ask  About  The 

MAINE 

COMMUNITY 

PLAN 


Our  trained  industrial  engineers  are  at  your 
service  without  cost  or  obligation,  and  your 
inquiry  will  be  held  in  the  strictest  confidence. 
Write,  wire  or  phone  today  —  Now! 


In  the 

ELECTRONICS 
INDUSTRY 
the  Trend's  to 
MAINE 
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HIGH  -TEMPERATURE 


Don't  evorleok  that  plot  factor— Aorolono.  This  imUiwo, 
Aorovox-oxciwtivo,  tolid-sottinf  improffnont  occownta 
for  tho  htfhor  tomporotwro  rating*  of  Aorolono  unit* 
For  in  oddition  to  tho  usual  odvontogos  inhoront  in 
motallisod-popor  capacitors,  tkoro  or*  furthor  gain* 
whon  tho  soctions  or*  solidly,  rwggodly,  pormonontly 
imboddod  In  solid  Aorolono  tnir:**gnont  fM  maximum 
protoction  against  hoot  and  cold,  moisturo,  vibration 
and  roughost  handling.  Also  hormotically-soalod  to 
protoct  ogoinst  looks. 

Aorollt*  (motollisod-popor)  capacitors  with  Aorolono 
imprognont,  offor  longor  sorvke  lifo,  lowor  radio- 


r  ^  r 

1  2 

•TiT 

1  V  J 

ll'i 

’  i^r  1 1 

froquoncy  impodonco,  ond  oxtondod  oloctrod*  con-  3|cfUNCrK)N-Ffnf0f  ■< 
struction  with  soldorod  connoctions  at  all  oloctrical  ' 

contacts.  Tho  occompanying  graphs  toll  thoir  own  story 
of  suporior  porformonc*. 


««fvic*.  Ut  m  iiiSkiisti  wMh  ywt  so  y*«r  circvit*. 


AFROVOJf  rnoPORATIQN 

bEDFO«D,  MASS. 
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vibration  exciter  ever 


built  for  shake  testing.  Developed 


vibration  specialists,  this 


unit  incorporates  all  the  advances 


made  in  the  last  seven  years  for  as 


sxiring  dependable  operation,  pure 


table  motion,  and  absence  of  reso 


nances.  These  include  specially  de 


signed  table  flexures,  forced  air 


cooling,  built  in  protection  against 


overtravel  of  the  table  and  against 


misoperation  of  the  equipment. 


This  extra  heavy  duty,  ccnserva 


tively  rated,  electromagnetic  shaker 


has  the  capacity  and  endurance  to 


permit  continuous  testing  at  rated 


output  It  will  handle  anything  from 
electrical  components  to  air-frame 
structures. 


Remember —available  MB  Vibra 


■OTATIM  POWtl  IWflY  rated  to  deliver  full  power  b 
without  need  for  power  factor  correction.  Blowers 
cool  each  unit  separately.  Alternators  feed  driver 
coil  of  shaker,  with  minunum  harmonic  distortion. 


mM  ■  .n^ 


cue’s  the  latest— and  the  larg~ 


PRODUCTS  AND  EQUIPMENT  TO  CONTROL  VIBRATION  •  TO  MEASURE  IT  •  TO  GENERATE  IT 
U  Wast  mer«  iaferiMHoM?  Uw  post  card  on  test  peat.  jyfy  J953 ELECTRONICS 


MANUFACTURINQ  COMPANY,  INC. 

1060  STATE  STRECT,  NEW  HAVEN  II.  CONN. 


SUUCTIN  TELLS  MORE 

Contains  specifications,  oper¬ 
ating  information  and  help¬ 
ful  hints  on  usages  of  the 
complete  line  of  MB  Exci¬ 
ters.  Write  for  Bulletin 
l-VE-5. 


tion  Exciters  now  range  from  5 


pounds  output  size  all  the  way  up 


to  this  new  giant  Make  MB  your 


headquarters  for  help  on  vibration 


testing  and  other  problems. 


MODEL  MOO  VIRRATION  EXOTER  has  W  total  Uble 
travel.  Flexure  design  supports  heavy  table  loads 
without  sacrificing  stroke.  Trunnion  support  per¬ 
mits  operation  in  all  positions  from  horizontal  to 
vertical,  and  has  built-in  vibration  isolation.  Op¬ 
erating  range;  -5  to  500  cps. 


4  CONTROL  PANEL  (Model  T-lOO)  assures  proper  op¬ 
eration  of  equipment  with  interlocked  controls. 
Accurate,  easy,  continuous  control  of  force  and 
frequency  permits  quick  adjustments  or  “scan¬ 
ning’  over  entire  operating  rai^e.  MB  Vibration 
Meter  provided;  also  running  time  meter. 


Largest  Vibration  Exciter 

|P  1%  ”  lx  ^  Hew  MB  shakw  delivers  10,000  pounds  force  output! 

I*  If  P I  1 1 1  |  k  Widens  scope  of  vibration  testing 

■■  W  w  I  mm  U 1 1  C  to  Mll-E-5272  and  other  specifications! 


DOGTAGONAROCKET... 


icms,  reduce  the  time  of  locating  targets  for  airborne  radar 
checkout  and,  in  effect,  increase  the  size  of  target  drones  to 
simulate  larger  aircraft. 

The  importance  of  Bendix-Pacific  electronic  develop* 
ments  in  airborne  radar,  radio  control,  rclemetering  and 
missile  guidance  have  brought  about  rapid  expansion  of 
this  company's  engineering  and  manufacturing  facilities. 
Three  plants  and  a  highly  specialized  group  of  electronic 
engineers  are  available  to  develop  and  produce  advanced 
applications  to  meet  your  requirements.  Your  inquiry 
is  invited. 


Rockets  are  elusive  weapons  which  are 
frequently  lost  in  the  radar  scope.  These  fast  flying  missiles 
present  a  minimum  target  which  is  hard  to  track. 

But  now  a  Bendix-Pacific  Radar  Beacon  is  installed  in 
the  missile  to  provide  a  reinforced  echo  that  is  easily 
observed— like  an  identifying  dog  tag.  These  Beacons,  which 
weigh  only  314  pounds  incorporate  both  a  receiver  and  a 
transmitter,  providing  a  powerful  signal  which  is  retrans¬ 
mitted  in  2  microseconds.  In  addition  to  use  in  missiles, 
the  Bendix-Pacific  Beacons  simplify  air  traffic  control  prob- 


AIRCRAFT  HYDRAULIC  CONTROLS  .  AIRBORNE  RADAR  .  SONAR  .  INDUSTRIAL  HYDRAULIC  CONTROLS  .  TELEMETERING  ,  ELECTRO  MECHANICAL  EQUIPMENT 


AHENTION  ENGINEERS . . . 

Bendii-Pacific  hat  a  few  openingt  for  thorou|hly 
qualified  aniineert  in  sonar,  radar,  tervomechanitms 
and  tclameterinf.  For  thote  seeking  a  challenging 
future  under  ideal  Southern  California  living  con¬ 
ditions,  Bendit-PKific  offers  worthwhile  opportunity. 
Your  inquiry  will  be  considered  m  strict  confidence. 


jie  Di^i 


JuKt  net  the  knob»  at  top  of  irintrument  for  the  deeired  range 
and  zero,  and  this  AZAR  recorder  ig  adjutted  to  your  exact 
gpeat  .  .  .  gpreadg  any  millivolt  value  from  one  to  tuienty  acroes 
the  full  chart  width,  for  measuring  Force,  Weight,  Temperature, 
Speed,  Voltage  or  any  condition  which  yields  an  electrical 
recorder  signal. 


COMPUX 

ROCKET-TESTING 


ROUTINES 


by  Speedomax^  adjustable-zero 
adjustable-range  Recorders 

•  Rocket  engine  development  at  Bell  Aircraft 
Corp.,  of  Buffalo,  N.  Y.  involves  several  unique 
instrument  requirements.  The  nature  of  rocket 
combustion  problems  demands  highly  versatile  in¬ 
struments  .  .  .  instruments  that  can  be  dial-set  to 
meet  a  wide  vjmiety  of  new  test  conditions.  Further¬ 
more,  the  instruments  must  also  simultaneously 
record  a  combination  of  motor  parameters.  The 
highly  flexible  Speedomax  adjustable  zero  adjust¬ 
able  range  (AZAR*)  Recorder  provides  Bell  with 
just  the  right  instrument  combination  for  speedy, 
accurate  test  results. 


Various  types  of  primary  elements  are  used 
because  of  the  extreme  ranges  encountered.  All 
recorders  are  read  in  millivolts  and  converted  to  the 
measured  quantity  during  data  reduction.  Adjust¬ 
ment  of  the  range  and  zero  makes  it  possible  to  read 
any  pre-selected  portion  of  the  instrument  scale. 

Duplicate  information  is  relayed  to  remotely 
located  consoles  for  the  convenience  of  engineers  at 
the  test  stands.  This  is  accomplished  by  electrical 
signals  fed  from  the  retransmitting  slidewires  of  the 
recorders.  Jog  pen  (used  at  Bell  for  time  correlation 
between  machines)  and  other  accessory  features  to 
meet  individual  requirements  can  be  incorporated 
in  the  versatile  AZAR  Recorder. 

A  general  description  of  this  instrument  is  avail¬ 
able,  and  will  be  especially  useful  if  you  can  describe 
to  us  the  nature  of  your  recording  problem.  Contact 
our  nearest  office  or  write  4979  Stenton  Ave., 
Philadelphia  44,  Penna. 

♦  L&N  Trademark 


Data  for  use  in  the  engineering,  designing  and 
testing  of  rocket  motors  are  obtained  from  pressure, 
temperature,  force  and  flow  measurements.  Elec¬ 
tronic  transducers  provide  a  d-c  voltage  propor¬ 
tional  to  the  quantity  meastired;  this  signal  is 
relayed  to  -the  AZAR  Recorders  through  the  patch¬ 
ing  network  located  in  the  center  of  the  panel. 


liillll 


NORTHRUP 

mu$»matie  controU  •  furnaett 


Jrl.  Ad.  KM9<4) 
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MOST  COMPUTE 
FACILITIES  FOR 

ENGINitRtOSH[[I 


IF  YOU  USE 
ENCLOSURES, 
CHASSIS  AND  RACKS 
LIKE  THESE... 


KARP  SHEET  METAL  FABRICATIONS 
WILL  MEET  YOUR  HIGHEST 
STANDARDS  OF  QUALITY 


KARP  FABRICATIONS  WILL  CUT 
YOUR  ASSEMBLY  COSTS 


KARP  FABRICATIONS 

ARE  COMPETITIVELY  PRICED 

FOR  LONG  RUNS  OR  SHORT 


W ith  a  Karp-built  enclosure,  chassis  or  rack,  every  dimension 
is  correct;  every  hole  accurately  located.  Your  production 
costs  are  cut,  for  your  components  are  easily 
assembled.  No  more  slow-downs  due  to  poorly  built  cabinets. 
And  Karp  Metal  will  supply  you  with  these  custom-buiit 
fabrications  at  competitive  prices.  Let  us  help  you  with  your 
sheet  metal  problem.  Send  us  your  blueprints— 
we’ll  promptly  quote  prices  and  delivery. 


KARP  METAL  PRODUCTS  CO. 

Division  of  H  t  t  Amorican  Maehino  Company 

21S  asao  STRUT,  tROOKlYN  20,  N.  Y. 


FOR  ENGINEERED  SHEET  METAL  FABRICATIONS;  in  aluminum  or  ••••! 
long  run  or  short  •  spot,  ore,  gas  or  holiorc  walding  •  any  lyp*  flnrsh. 


•  Modarn  plant— 3  city  blocks  long  •  U.  S.  Air  Fore*  Cartiflad  Walding  Focilitias 

•  Thousands  of  dias  ovoilabla  •  Air-conditionad  spray  room...camplala 

•  AAost  modarn  of  shaat  matol  boking  focilitias 

fabricating  aquipmant  •  Complata  sub-assambly  focilitias 


Wont  mora  informatian?  Usa  post  cord  on  lost  poga. 
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DIODE  FILTERS 

1 

1403-01  1403-02 

1403-03 


TRIODE  PLATE  COUPLERS 


1405  01 

PENTODE  PLATE  COUPLERS 


1404-01 

1 406-0  U 

1404-02 

1406-02 

VERTICAL 

INTEGRATOR 

electrojpic 

printid^drcuits 


PERFECTED  BY  MORE  THAN 
A  DECADE  OF  DEVELOPMENT 


.  .  .  OFFER  THESE  ADVANTAGES  * 

Fewer  soldered  connections  mean  less  installation  time. 

Fewer  connections  mean  fewer  wiring  errors. 

Circuit  stability  is  improved  through  simplification. 

Costs  for  procurement  and  stock  maintenance  are  con> 
siderably  reduced. 

Space  is  saved  by  substituting  a  single  installation  for 
several  installations. 

Reduced  space  requirements  permit  reduced  size  and 
weight  of  complete  product. 

Other  material  costs  are  reduced  by  smaller  size. 


lighter  weight. 


Erie  Electronic  Printed  Circuits  achieve  miniaturization  by 
bonding  the  complete  or  partial  circuit  to  a  ceramic  base 
plate,  thus  combining  the  work  of  several  capacitors  in  one 
installation  unit. 

Erie  began  the  development  of  Printed  Circ\iits  in  1940, 
and  today  they  ore  widely  used  by  manufacturers  of  elec¬ 
tronic  products  to  effect  a  reduction  in  size,  weight,  and  cost; 
and  to  improve  performance.  ERIE  Electronic  Printed  Circuits 
have  helped  to  solve  design  and  production  problems  in 
radio  and  television  receivers,  hearing  aids,  military  equip¬ 
ment.  and  many  other  products  employing  electronic  control. 
Write  for  catalog  and  samples. 

ERIE  componenta  ora  atoeked  at  Jaading 
•Jacfronic  dMributora  ararywhan. 


ERIE  RISISTOR  CORPORATION  .  .  .  ELECTRONICS  DIVISION 
Akrin  Officas:  ERIE,  PA. 

Sol*«  ORkaa  Cfifftld*.  N.  i.  •  PMIodalpMo,  Po.  •  Buffalo,  N.  Y.  •  Chicogo,  III. 
Oatroit,  Mich.  •  CindraioM,  Ohio  •  lo«  Angolot,  CoRf. 

fo<loria$,  HI.  FA.  »  tOMDOW,  INtANO  •  TORONTO,  CANADA 
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Wont  mere  biformotien?  Um  pest  card  e«  lost  poge. 


July,  1953  — ELECTRONICS 


k 


HALLETT 


r\ 


HALLETT 


HALLETT 


QUICK  DISCONNECT  COUPLINGS  FOR  COAXIAL  CABLE  USE 

InvMligot*  th«  odvQnlogM  of  compact,  lightwoight  Hollott  Quick 
DiKonnoct  Couplings  for  cooxiol  coblot,  TV  and  radio  installations, 
computors,  otc.  Monufocturod  to  moat  rigid  military  spacificotions  and  all 
vibration  and  tharmal  shock  tasts.  Writa  for  catalog  and  pricas. 


DIESEL  ELECTRIC  GENERATOR  SETS 

Hallatt  dapandabla  full  Diasal  powar  from  KW  to  10  KW  in 
both  wotar  and  air  coolad  modals  for  standby  powar,  portable,  mobile 
and  stationary  units  —  also  available,  bare  anginas  with  powar 
taka-offs  for  all  powar  applications  from  5  HP  to  18  HP.  Write  for  catalog 
concerning  your  powar  raquiramants. 


RADIO  INTERFERENCE  REDUCTION  AND  CONTROL  EQUIPMENT 

Stock  kits  for  most  anginas  and  tailor-made  for  special  applications. 
Hallatt  radio  intarfarance  reduction  and  control  equipment  it  the  standard 
of  the  industry  —  positively  shields  out  all  noise  indefinitely. 
Manufactured  in  accordance  with  Government  specifications. 

Technical  data  upon  request. 


V 

HALLETT  MANUFACTURING  COMPANY 

Mam  Plont  1601  West  Florence  Avenue,  Inglewood,  CaliFormo,  ^7 

Oregon  8  4751  ;  District  Stoles  OHices  Washington  D  C  ,  13th  ond 
E  Streets.  District  7  0217,  Detroit,  Mtch  ,  Booli  Tower  Bldg  .  Wood 
word  T  9553  New  York  'N  Y,  Grand  Central  Bldg,  MorrqyhiH 
3  4752,  Chicogo,  Ml  ,  600  South  M(ch*igon  jBlvd  Wobosh  2  1343 


Gentlemen  Please  send  me  more  information  concerning 
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Wont  more  kifermotioa?  Use  past  cord  an  lost  page. 


J 


%vith  a  Mirror-Scale 


i«ith  resistors 

Try  This  Volt-Ohm-Mil-Aininetrr 
at  yonr  distributar’s 


OKiO 


TRIPLETT  ELECTRICAL  INSTRUMENT  CO.,  BLUFFTON 
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SOLID  MOLDtO  HOUSING  OF 
DINSI  SHOCK  RISISTANT  i 
THERMOSETTING  PHENOLIC 


LUG  MOLDED 
IN  BOBBIN 


CERON  INSULATED  WIRE 
WOUND  WITH  UNIFORM 
TENSION  AND  AGED  FOR 
STABILITY 


ISOLATED  WINDING 
TERMINATION  * - 


SEALED  AGAINST  MOISTURE 
AND  IMMERSION 


ci«tign*rs  who  must  considor  initial  rosistanco 

toloranco  of  rosistors  at  woll  at  shifts  in  voluo 

\ 

with  ropootod  thermal  cycling  and  with  ogo. 
With  Duramog  stability,  you  can  design  now  for 
p0rmanmnt  peak  performance! 

Duromegs  are  the  first  accurate  resistors  that 
operate  up  to  a  hot  spot  temperature  of  1  SO^C 
at  against  the  usual  1 05*’C  limit— made  possible 
with  Sprogue’s  patented  ceramic-insulated 
Ceron  resistance  wire^  The  unique  combination 
ofitll^rqn  wire,  Durameg  molding  technic  and 
aging  treatment,  permits  dissipation  of  full 
roted  wattage  at  1 05**C— the  tame  temperature 
at  which  MIL  ratings  preKribe  zero  %  dittipa- 
tioni 

DURAMEG  Resistors  are  now  available  for 
commerciol  applicatbns  in  dimensions  identical 
to  MIL  styles.  We  will  be  glad  to  tend  you  com¬ 
plete  data  upon  request,  it  e  e  -k 


DURAMtO  woffoga  -  ^ 
ratingg  arm  baead  on  full  ^ 
rated  dlsglpatlon  at 
105°  ambient.  Theme  ratings 
are  from  4  to  5  times  the  85*C 

Emil  ratings  for  the  best 
J  conventional  resistors. 


DURAMEG  Resistors  pioneered  and  proved  new 
performance  records  for  reliable,  high-accuracy 
wire-wound  resistors.  They’re  molded  under 
high  pressure  and  temperature  in  miperal-fllled^ 
dense  phenolic— impervious  to  moisture— for 
positive  protection  against  electrolysis  failure. 
They’ll  even  withstand  the  salt  woter  immeriion 
cycling  for  characteristic  A  in  the  former  specifi¬ 
cation  JAN-R-93.  Installations  require  no  sec- 


PIONEERS  IN  ELECTRIC  AND  ELECTRONIC  DEVELOPMENT 


ondarf  insulation  for  nvounting.  Yes,  they’re 
also  tough  and  resistant  to  high  mechonical 
damage. 

The  long-term  stability  of  Durome^  Resistors 
offers  o  new  scope  of  performance  to  e^ipment 


g  phone  for 
bulletin  120 


v\  write;  WIRE  t 

engineering 


EXPORT  fOR  the  AMfRlCAS  SPRAGUE  EitMRlC  INfl  PN  ATK 'N  Al  lTf»  N  'RTH  ADAM'.  MASS  CABlt  VPRIXINT 


•s 


Do  you  have  any  of  these  problems? 


1.  N«*d  •  cambinotien  af  goskat  Moling  and  machonicot  and  alactricol 


Various  grodat  of  LAMICOID®— lominotad  plailk  moda  with 
organic  and  inorganic  bindari  —  ora  combinad  with  natural  or  synthatic 
rubbar  to  obtain  tha  axcallant  insulating  and  machanicol  propartias  of 
LAMICOID  and  tha  saaling  propartias  of  rubbar. 


2.  Naad  a  mica  tapa  that  can  ba  run  on  taping  mochinas  at  high  spaod? 
ISOMICA*  tapas  ora  moda  from  long  rolls  of  thin  continuous  mica  sheat... 
ora  mora  uniform  in  machonicol  and  dialactric  strangth  . . .  hava  no  high 
spots  or  voids.  For  alactricol  insulation  of  clou  B  or  class  H  motors,  gan- 
orators  and  tronsformors. 


3.  Naad  accvrataly  pwnchod  mica  stompings  far  filamant,  grid  and  plota 
MICO  producas  mica  stampings  to  oxtramaly  fina  tolorancas. 
Whanovar  you  naad  pracision-fobricatad  mica  parts  of  tha  highast  quality, 
call  on  MICO.  Wo  hava  60  yoors  of  oxparianca  in  this  fiald. 


4.  Naad  spacial  machanicol  and  alactricol  propartias  for  brockats,  tarmi- 
nal  blocks,  accass  ponals.  ate  ?  laMicqID®  is  half  os  haavy  os  aluminum 
and,  waight  for  waight,  strongar  than  stool.  Offors  high  impact  strangth, 
high  dialactric  strangth,  axcallant  abrasion  and  moistura  rasistonca. 


Whatever  electrical  insulating  materials  you  need,  MI(;0  makes  them  best. 
We  manulacture  all  standard  tyjx;s  and  many  s{X‘cial  materials,  and  fabri¬ 
cate  parts  to  your  specifications.  Send  us  your  blueprints  or  problems  today. 

^Tradtwiark 


mica 


FABKICATED  MICA  ISOMICA 


COMIPANY 


Sch«n*ctady  1,  N«w  York 


*  (lamlnalad  ftoaMc)  • 


Offices  in  Principal  Cities 

•  (•aMt-apMioa)  •  •  (Vomtakaa  Fahrkt  and  Popor)  < 
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One  typical  DV  Development 


ANTENNA  PATTERN  CHECKING 
One  of  tlie  problems  of  speeding  radar-antenna 
production  output  lias  been  solved  at  Dalmo 
Victor  tlirougfi  the  development  of  special 
automatic  space-pattern  recording  equipment, 
illustrated.  This  apparatus  reduced  final  check¬ 
out  time  on  each  antenna  system  from  the 
two  hours  required  by  the  former  hand-plotting 
method  to  15  minutes. 


Ability  to  seek  out  aircraft  in  flight  and  score  difect 
hits  without  visual  contact  is  given  to  the  Douglas 
F3D  Skyknight  through  radar  equipped  with  search 
and  tracking  antennas  designed,  developed  and 
manufactured  by  the  unique  specialist  staff  of 
Dalmo  Victor  Company. 

Perhaps  you  have  a  problem  in  the  design-through- 
production  engineering  of  a  complex,  lightweight, 
electromechanical  device.  If  so,  Dalmo  Victor  can 
help. 


DOWN-TO-EARTH  ENGINEERING  FOR  THE  WILD  BLUE  YONDER 


Up  where  the 

ATOMIC  BOMB  LETS  GO^^ 

Split  Seconds  Seem  Like  Eternity 

r ’SsSI  ?"  ™ 


1  HIS  EXCERPT  from  the  "Guide  for  Ob8er\’er8’  Tour  of  the  Control  Point  and  For¬ 
ward  Area,  Nevada  Proving  Grounda”  highlights  the  importance  of  equipment 
capable  of  accurately  measuring  elapsed  time  down  to  unbelievably  short  intervals. 

The  first  section  of  the  panel  shown  below  is  used  only  for  air  bursts.  The  second 
and  third  sections  contain  the  frequency  control  equipment  for  the  motor-generator 
set  which  supplies  power  to  the  timing  equipment,  with  voltage  recorders  connected 
to  various  points  in  the  target  area  —  thus  assuring  accurate  timing—  and  recorders 
for  wind  velocity  and  direction.  In  order  to  activate  test  equipment  at  the  exact 
time,  very  precise  control  of  the  frequency  for  the  timer  is  required . . .  The  precision 
timers  on  the  fourth  and  seventh  sections  are  by  STANDARD. 


Complex 
instrument  panel 
in  Control  room 
of  Control  Point, 
Yucca  Pass, 
Nevada  Proving 
Grounds 


The  STANDARII  ELECTRIC  TIME  COMPANY 


97  LOGAN  STREET 


SPRINGFIELD  2,  MASSACHUSETTS 
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Wont  more  informgtioo?  Use  post  cord  on  lost  poge. 


A  JVetv  Approach  in  Economicat 
Side-Band  Fitters 


TOMORROW  S  FILTERS  TODAY 


A  STEP  FORWARD 

IN  COMMUNICATION  NETWORK  COMPONENTS 
SINGLE  SIDE-IAND  FILTERS 


IN  COMMUNICATION  NETWORK  COMPONENTS 
SINGLE  SIDE-BAND  FILTERS 


W,  Is  lIR  tMSilra  tl  M  ■ 
■Arjliii  Itaci.  EHaiUliiKlMlMl- 

BUmtl  il  MM-kiN  rwtiHH  ll 
'kMHpsci  IrMuriM,  In  ilnn  " 

In  iMkNSK  K  cmniiIuIn 
PnkiMr  In  irelist  smIi  Mir  M  lii 


pin  mil  K  crrsUs  ni  L  C. 
vkich  nprtsiils  Ml  nB  n 
tain  M  IN  Ml  rtita  iMiIhMi. 


lUUEU  A  COVPmi  M«  mpthA 
Bis  prsSIsNi  mI  mplijpsi 
kasN  M  Bi  m  If  I  ijslii 
ciniir  Mi  Bi  ndnlN 
BriMil  His  h  I  ump 


Bw  itatapi  KMBi  A 
ta-WM  Ml  w  BI  iRipil 
IM  Bmwic  iNll  riH  M 

k  m:1)  LEU 


ABABi  At 
BBBIB 


fiu'i4^Lt  Sl  C(Uftr 


ii  Ca*t' 


HIGH  SPEED  COMMUNICATIONS^ 


OPENS  NEW  DOORS 

IN  COMMUNICATION  NETWORK  COMPONENTS 
SINGLE  SIDE-BAND  FILTERS 


IN  COMMUNICATION 
SINGLE  SIDE-BAND  FILTERS 


In  IP  k  isN  MM 


sm *4 
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AN  Connectors  RF  Connectors 
Cables  Cable  Assemblies  Sockets 

The  electronics  industry  finds  Amphenol  their  prime  supplier  of  all 
of  the  above  components  and  for  very  good  reasons.  Engineers  specify 
Amphenol  because  of  the  tested  quality  of  each  Amphenol  part. 
Expert  manufacture  and  close  production  control  guarantee  this 
quality— assure  the  perfection  that  is  a  must  in  electronic  com¬ 
ponents.  Purchasing  agents  delight  in  the  fact  that  Amphenol  repre¬ 
sents  a  single  source  for  the  majority  of  their  needs.  They  know  that 
the  Amphenol  line  represents  the  most  complete  listing  of  connectors, 
cables  and  sockets  in  the  world:  over  9,000  cataloged  items  in  steady 
production  from  Amphenol’s  five  plants!  And  if  a  special  part  is 
needed,  Amphenol  engineers  will  work  in  close  cooperation  with 
industry  to  either  develop  a  totally  new  component  or  modify  an 
existing  one.  Amphenol’s  years  of  experience  in  electronics  are  al¬ 
ways  at  the  disposal  of  industry. 

The  complete  Amphenol  line  is  represented  in  the  following  catalogs: 

A-2  AN  CONNECTORS  For  power,  signal  and  control  circuits  in  aircraft 
and  electronics  equipment. 

1-2  GENERAL  CATALOG  OF  Amphenol  COMPONENTS.  A  condensed  listing 
of  all  Amphenol  products. 

C-3  METHODS  MANUAL  A  presentation  of  assembly  procedures  of 
electrical  connectors  and  components. 

D-2  RADIO  FREQUENCY  CABLES  AND  CONNECTORS  A  Complete  listing  in¬ 
cluding  valuable  engineering  data  of  Amphenol  RF  Components. 


AMERICAN  PHENOLIC  CORPORATION 
Chicago  50,  illinois  _______ 
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L  gives  you  a  complete  variety  of 
sizes  and  types  of  Synchros  and  Servo  Motors 


WHAHVER  THE  NEED 
CHOOSE  KETAYI 

Available  as  lifted 


Ketat  offers  high  precision  rotary  and  instrument  components 
for  most  every  need  in  the  Armed  Forces  and  Industry.  As 
the  world's  largest  producer  of  government  approved  synchros, 
Ketay  stands  ready  to  solve  your  problems  with  a  complete 
line  of  synchros,  servos,  magnetic  amplifiers,  computers 
and  control  systems. 


1.  SYNCHRO.  Site  16.  O.D.  l.SSr,  llS  V.  MO  Cycle* 

(TrtHtmiiter,  Aerricer.  Co»irot  Trtnnlormrr} 

2.  INDtCTlON  MOTOR.  O.D.  l.TSO".  3  phue  2  Pole, 
ns  V.  60  Cycle* 

3.  SYNCHRO.  Si>e  It.  O.D.  CTSO".  IIS  V.  MO  and 

60  Cycle*  (Trmitimiiirr,  Receiver.  Di§rrnilul, 

C»»ir»t  Ttamfoirntr) 

4.  SERVO  MOTOR.  O.D.  .937",  26V.  MO  Cycle* 

5.  SYNCHRO.  O.D.  1.437".  14.4  V  and  26  V.  400  Cycle* 

(Tfmtmittrr,  Rrceitrt,  Rnoltrr,  Di/trrHIitl, 
Control  Trontforotor ) 

A,  SERVO  MOTOR  Mk  7.  O.D.  1.437",  IIS  V,  400 
Cycle* 

7.  SYNCHRO.  Type  IF  or  IHC.  O.D.  2.2S0"  IIS  V. 

60  Cycle*  ( Rectiter,  Troiumitur) 

3.  SYNCHRO.  Site  31,  O.D.  3.10".  IIS  V  400  and  60 
Cycle*  (Ttantmitur,  Receiver,  Di/ertHiiol, 

Control  Trotuformer) 

9.  SYNCHRO,  Site  23.  O.D.  2.2S0".  26  V  and  IIS  V  400 
S  60  Cycle*  (Trtntmitur,  Receiver,  Rttolvtr, 
bilrrtntiol.  Control  TrorulotmerJ 

10.  SYNCHRO,  O.D.  .93r,  26  V.  400  Cycle* 

(Troiumitier,  Receiver,  Reio/ver,  Di/rrentiol, 
Control  Trnruforour} 

11.  LINEAY  TYPE  CONTROL  TRANSFORMER,  O.D. 
I.62S".  26  V,  400  Cycle* 

12.  SYNCHRO,  Site  II.  O.D.  1.062".  26  V  and  IIS  V. 

400  Cycle*  (  Trtntmitter,  Rtctittt,  Receiver, 

bi§ettruiol.  Control  Tromtiormor ) 

13.  SERVO  MOTOR.  O.D.  1.062",  11$  V.  MO  Cycle* 

14.  SYNCHRO.  Siae  IS,  O.D.  1.437".  26  V  and  IIS  V, 

400  Cycle*  (Trotumitirr,  Rtcoioor,  Retoloor, 

Digtrrmiol,  Control  Troni/ormfr} 

15.  SYNCHRO.  Site  19.  O.D.  1.90".  IIS  V.  400  Cycle* 

(Trontmltter,  Rtctioer,  Control  Trorutormor) 


If  you  are  searching  for  a  specific  size  or  type ...  if  availability 
is  a  problem ...  if  engineering  counsel  is  needed . . . 

Ketay  can  help.  Why  not  join  us  for  an  exploratory  discussion 
of  your  particular  problem.  Write  today  to  Dept.  C 


MANUFACTURING  CORR. 

555  broodway.  Now  York  12,  N.  Y. 


PACIFIC  DIVISION 

I2$ti  Simmt  Art.,  Howthornt,  California 


•  KfNfTlX  INSTKUMFNr  DIVISION 

•  aCSCARCN  A  DiVtLOFMCNT  DIVISION 


il2tQ2QZQQZQl^...e#  prtltlon  IntUvmontt,  compen«ntt,  and  systams. 


Wont  mort  Mferinatioa?  Um  post  cord  on  lost  page. 
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BRIDGEPORT  WAREHOUSE  SERVICE 


X  /BRA88\  .  0 


OFFICES  AND 
WAREHOUSES  IN 
PRINCIPAL  CITIES 


The  Bridgeport  warehouses  are  designed  to  supply 
from  stock  limited  quantities  of  sheet,  rod,  wire  or 
tubing.  It  is  the  policy  of  the  company  to  maintain 
adequate  warehouse  stocks  at  all  times  so  that 
small  orders  can  be  filled  without  delay. 

The  fabricator  is  in  a  position  to  obtain  promptly 
metal  to  fill  orders  for  experimental  work  or  to  start 
production  runs,  while  waiting  for  mill  shipments. 

Bridgeport  warehouses  make  every  effort  to 
carry  the  variety  of  alloys,  sizes  and  gages  which 
fulfill  the  requirements  of  the  locality  they  serve. 


To  take  care  of  the  maximum  range  of  widths  of 
strip  metal,  slitting  service  is  available — not  only 
to  serve  warehouse  stocks,  but  also  to  make  cus¬ 
tomers'  stocks  of  non-ferrous  strip  metal  more 
flexible. 

Bridgep>ort's  Warehouse  Stocklist  carries  weight 
tables  and  a  technical  digest  giving  the  properties 
of  the  most  popular  copper-base  alloys.  If  you  do 
not  have  a  copy,  ask  your  nearest  Bridgeport  office. 

Mills  in  Bridgeport,  Conn,  and  Indianapolis,  Ind. 

In  Canada:  Noranda  Copper  and  Brass  Lit^ited,  Montreal 


BRIDGEPORT  BRASS  GOMPANY 


30  GRAND  STREET,  BRIDGEPORT  2,  CONNEaiCUT 
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OTHER 

SORENSEN 

ISOTRONIC  PRODUCTS 


The  man  who  ntes  instruments 
likes  Sorensen  AC  Line  Regulators 
because  of  regulation  accuracy,  clean 
waveform,  insensitivity  to  frequency 
Buctuation,  load  range. 

The  man  who  maintains  instru¬ 
ments  likes  Sorensen  AC  Line  Regu¬ 
lators  because  of  circuit  simplicity, 
conservatively  rated  tubes  (only  3 
in  all),'  built-in  ability  to  deliver 


trouble-free  performance  for  months 
on  end. 

The  man  who  pays  for  instruments 
likes  Sorensen  AC  Line  Regulators 
because  of  reasonable  price  and  the 
fact  that  there  are  no  extras  for  in¬ 
stallation  and  special  wiring. 

The  man  who  designs  instruments 
likes  Sorensen  AC  Line  Regulators 
because  they  are  ideal  for  incorpora¬ 
tion  as  reliable  components. 


SORENSEN  ISOTRONIC  AC  UNE  REGULATORS 
ARE  YOUR  BEST  CHOICE  FOR  PERFORMANCE  PLUS  ECONOMY 


I 


Model*  available 


NOBATRONS 

(low.valtaa*.  hlrh-earmit  DC  Sappllm) 

B-NOBATRONS 

<hlak-Toltac«,  Uw-carrant  DC  SuppHaa) 
NOB  ATRON-RANC  ERS 

<fall-raata-variaMa  DC  Sappliaa) 

frequency  chancers 

SATURABLE  CORE  REACTORS 

VARIABLE  AUTO¬ 
TRANSFORMERS 


(numbers  indicate 
VA  capacities) 


250S 

500S  (.2S  also) 
lOOOS  (-28  also) 
2000S 

3000S  (-28  also) 
SOOOS  (-28  also) 
lOOOOS  (-28  also) 
15000-2S 


*  ISOTRONIC=Rogalation  and  control  of  voltage, 

current,  power,  and  frequency  by  electronic  meana. 


For  ComplH9  Informtuion  ITrtlc 


SORENSEN  &  COMPANY,  INC. 

Fairfield  Avenue  Stamford  1,  Conn. 


Input 

95-130  VAC,  l#,50-60-,  190-260  VAC  in  “.28"  models! 

Output 

ns  VAC  ^S7ci  230  VAC  in  “.28"  models 

Regula!fr>fi 

irfuracT 

^.1%  against  fine  or  load  | 

j 

Distortion 

2%  •  3%  maximum  ! 

P.  F.  range 

Down  to  0.7  1 

Load  range 

0  to  full  load  1 

Miscellaneous 

J 

Models  ISOS,  2508,  5008,  10008,  SOOOS,  lOOOOS,  and 
15000-28  are  *elf<ontained.  Cabinet*  available  1 

for  other*.  | 

Regulation  accuracy  0.01%,  (bad  range  0  -  1000  VA,  output  IIS  VAC| 
other  characteristic*  similar  to  those  siven  above.  I 

Here’s  a  basic 


new  material  f 


Corning  fused  silica 


Made  by  a  radically  new  process.  Corning  Fused 
Silica  offers  electronic  engineers  a  material  with 
exciting  possibilities. 

The  raw  materials  used  to  produce  Corning 
Fused  Silica  are  non-crystalline  and  of  controlled 
high  purity.  As  a  result,  it  has  the  outstanding 
properties  shown  at  right. 

In  addition,  this  new  material  is  not  darkened  by 
radiation,  has  superior  ultra-violet  transmission 
properties,  and  is  extremely  pure  chemically. 

Because  of  its  structural  homogeneity,  as  evi¬ 
denced  by  low  attenuation  of  ultrasonic  waves  in 
the  megacycle  frequencies.  Corning  Fused  Silica  is 
an  ideal  material  for  ultrasonic  delay  lines  for  radar 
and  computor  applications.  In  addition,  it  weighs 
less  than  other  materials  used  for  this  application, 
and  is  unaffected  by  vibration. 

Its  purity  has  suggested  use  as  a  crucible  for 
melting  germanium  and  other  semi-conductors. 


ELECTRICAL 

PROfERTIES 

60  cyc/rsjs^f. 

1  menacyclelsec. 

S.  I.  C.  (room  temp.) 

3.9 

3M 

S.  1.  C.  (200*0 

3.9 

3JR 

Power  fartor  (room  temp.) 

<.0001 

<.0001 

Power  fartor  (200*0 

<.0005 

<.0002 

lx)S8  fartor  (room  temp.) 

<;.0004 

<  0004 

Loss  fartor  (200*0 

<002 

<.0008 

Volume  Resislivity:  Greater  than  10^*^  ohm*eentimeter».  I 

1  Surface  Resinlivily :  Same 

as  for  conventional  clear 
fused  quartz. 

ULTRASONIC 

PROPERTIES 

Velocity  of  .Sound: 

Sh«‘sr  wave . 3.75  x  IfF’cni/aec. 

Compression  wave . 5.%  x  l(K‘rm|sec. 

Attenuation:  Indirations  are  that  the  value  is  less  than 
.05  dhlft./megarycie.  i  Equivalent  to  opti¬ 
cal  grades  of  fused  quartz) 

Stress  After  Annealing . Less  than  50  |>si. 

If  this  new  material  suggests  an  application  to 
you,  we  would  welcom''  the  opportunity  to  discuss 
it.  Or  mail  coupon  below  for  detailed  information. 


^  j  CORNING  GLASS  WORKS,  D«pt.  EL-7,  Corning,  N«w  York 

vw'  Pl*a»«  Mfid  Informotlgn  on  Corning  Fuso4  Silieo 


6J 


N*w  Products  Division 


Nomo 
Company 
Addrosi ... 
City - 


Zss« 
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TYPE  2007.  BASIC  UNIT 
Contains  thock-mounfod  fori, 
doubt*  triod*  and  all  cir* 
cuitry.  Output,  400  or  500 
cycUs.  Accuracy  d:  1  part 
in  50,000.  Octal  bat*  con* 
fainar,  I^/j"  x  4/2".  Waiqht, 
10  OX.  Power  required,  75  to 
200  V.'D.C.  at  1  to  5  m.*. 
and  6.3  V.  at  300  m.a.  Da* 
signed  for  MIL  aquipmant. 


TYPE  2003 

Sam*  at  Type  2007  (at  right) 
except  Tub*  12AT7  and  5  pig¬ 
tail  components  are  external. 


TYPE  20014,  BASIC  UNIT 
Fraquancias,  200  to  3000 
eyelet.  Dividers  and  multi* 
pliers  available  for  lower 
and  higher  frequencies.  Out¬ 
put,  6  V.— JAN  construction. 


TYPE  2005,  UTILITY 
Providat  10  Watts  at  110  V. 
Precision  fraquancias  from  50 
to  500  cycles.  Input  power, 
50  to  500  cycles,  45  Watts. 


TYPE  2121-A.  LAB. 
STANDARD 


45  Watts. 


TYPE  21 11  A.  POWER  UNIT 
50  Watt  output.  0-1 10-220  V. 
at  60  cycles  or  any  fre¬ 
quency  50  to  1000  cycles. 


FREQVEBfCIES 


WIDELY  USED 
IN  SUCH  FIELDS  AS 
Aviation,  Navigation 
Ordnance,  Ballistics 
High  Speed  Photography 
Viscosity  Measurement 
Fluid  Flow 

Nuclear  Physics,  Telemetering 
Chemical  Reaction 
Radiation  Counting 
Computers 
Facsimile 
Rre  Control 

School  and  Indl.  Research  Labs. 
Accurate  Speed  Control 


GUARANTEED  ACCURACY 
1  PART  IN  100.000  (;001%1 


except  where  otherwise  note* 


The  basie  of  these  frequency  standards  is  an  electronically 
actuated  high-precision  fork,  temperature-compensated  and 
hermetically  sealed  against  barometric  changes.  The  partial  list 
of  uses  at  the  right  not  only  suggests  the  broad  range  of  appli¬ 
cations  but  also  proven  dependability  where  there  can  be  no 
compromise  with  accuracy.  Please  request  details  by  Type  No. 
Our  engineers  are  available  for  advice  or  cooperation  on  re¬ 
lated  problems. 


American  Time  Products,  tnc. 

580  Fifih  Aytmue  New  York  36.N,  K 


OPERATING  UNDER  PATENTS  OF  WESTERN  ELECTRIC  COMPANY 


Want  more  information?  Um  post  card  on  loit  page. 


July,  1953  — ELECTRONICS 


Stone’s  Coil  Bobbins  ore  strong, 
light-weight  forms,  mode  to  ac¬ 
curate  tolerances  for  winding 
coils  used  in: 


TIMER  MOTORS 
REUYS 

SIGNAL  SYSTEMS 
TV  SPEAKERS 
ELECTRICAL  NOVELTIES 
SOLENOIDS 
ELECTRICAL  TOYS 


Stone’s  Electrical  Insulating  tubes 
are  used  as  core  or  shaft  insu¬ 
lating,  rivet  and  screw  insulators, 
spacer  bushings,  or  liner  and 
protector  sleeves,  in  the  manu¬ 
facture  of: 

FRAC.  H.  P.  MOTORS 
REUYS 

SOLENOID  SWITCHES 
TRANSFORMERS 

FLUORESCENT  UMP  STARTERS 
COMMUTATORS 
ELECTRIC  BUNKETS 
ELECTRIC  CORD  SETS 
INDICATOR  LIGHTS 
VOLTAGE  REGUUTORS 
ELEC.  MEASURING  EQUIPMENT 
INCANDESCENT  UMPS 
ELECTRIC  TRAIN  SETS 


Stonized  spiral  phenolic  coil  forms,  of  many  products  of  the  electronics 
lug  collars,  bushings,  and  printed  and  electrical  industries,  among 
covers  are  used  as  component  parts  them  being: 

I.F..  I.F.,  UO  OtCILUTN.  *S0  OTSU  CSHS  FBI  UMO  MM  TV  •PtMISSKin  TUMSS  •TVBSUS  CSMflMttS 
TUHSFMMIS  coat  •  UECTMC  MOTStS  •  SUENWM  lUTinEM  •  MUTS  •  TIME  CBSTMl  •tSEMSUES 


SALIS  OPPICIS 

BRIDGEPORT . 3-2575 

O.  E.  Pfannkuch  &  Co., 

952  Main  Street 

CHICAGO. . Tuxedo  9-6920 

Jaiaph  L.  Pits, 

1643  N.  Nogte  Avenue 

CLEVELAND . Main  1-8410 

C.  E.  White  A  Company, 

Bulkloy  Building 

LOt  ANGELES.. PieoFont  2-0791 

I  E.  H.  Soufhwoll  Co., 

5957  So.  Wetfwn  Avenue 

^NEWARK . Humboldi  5-9000 

L.  K.  Oetwi/er,  443  Broad  St.,^ 
Room  205  ^ 

PHILADELPHIA. . .  Walnut  2-1182 
I.  R.  Blair,  401  N.  Broad  St., 
Room  740 

fST.  LOUIS . Porfcvierv  3274 

E.  B.  Henderson  Co., 

.  JB147  Delmar  Blvd. 

[TOf^ONTO . Murry  1106 

Electric  Insulation  A  Fibre  Co,f‘ 

'  Ltd.,  Mendota  Road,  Etobkokb- 


IE  HAVE  a  lot  to  offer  you,  par-  they  ore  moss  produced  and  con 
tkulariy  if  you  manufacture  be  furnished  in  hi-dielectric  kraft, 
y  of  the  items  or  related  prod-  fish  paper,  and  plastic  films  in  vari¬ 
es  listed  on  this  page.  ous  wall  thicknesses  and  lengths, 

jne,  alone  in  the  paper  tube  They  can  also  be  formed,  notched. 

Id,  can  place  at  your  service  punched,  printed,  dipped  or  im- 

>  experience  gained  from  an  pregnated  with  a  variety  of  waxes 
Justrial  heritage  of  126  years.  resins. 

>wn  through  the  years,  we  have  Why  don't  you  write  us  or  better 
»en  able  to  improve  our  accuracy  touch  with  our  nearest 

manufacturing  and  our  mass  representative?  Stone  makes  many 
oduction  techniques  to  such  a  thousands  of  different  items  and 

sirrt  that  we  can  assure  you  ,y,.g  ^gg  ^jf^gr 

lality  prodi^  at  low  <^t.  Many  adapt  one  of  the  products  to  your 

•ndreds  of  the  country  s  leading  g^^  requirements  ...  or  develop 

□nufacturers  know  this  to  be  one  specifically  for  you.  You  will  be 

certain  to  find  an  organization 
nail  dirmeter  spiral  wound  insu-  ready  and  able  to  offer  you 

ting  tubing  from  3/64  to  1^  ID  unsurpassed  service  .  .  .  the  kind 

our  specialty  although  the  larger  that  has  made  Stone  one  of  the 

zes  are  available.  All  Stone  tubes  world’s  largest  small  diameter 

re  custom-made  despite  the  fact  paper  tube  manufacturers. 

STONE  PAPER  TUBE  COMPANY 

I  N  C  O  R  P  O  It  A  T  E  D 

900>922  Franklin  Straat,  N.  I.,  Washington  17,  D.  C. 
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You  know  he^ll  always  steer  you  right 


Strip  this  man  of  everything  but  his  eyesight, 
and  he  still  could  steer  you  through.  For  he  has 
"learned  his  book"  well,  both  in  print  and  in 
experience.  But  when  the  book  doesn’t  cover  a 
tough  new  situation,  then  he  throws  the  book 
away  and  acts  on  his  own. 

That’s  exactly  the  way  you  can  expect  the 
"ship’s  company”  here  at  Bristol  to  act,  when 
they  act  in  your  interest.  They  know  how  to 
steer  through  your  shipments  of  Brass  sheet, 
rod  and  wire,  and  how  to  get  them  there  right. 


and  on  time.  That’s  how  the  clipper  ships  from 
Bristol,  England,  became  famed  around  the 
world. .  . .  And  that’s  what  "Bristol- Fashion” 
means. 


The  Bristol  Brass  Corporation,  makers  of 
Brass  since  1850  in  Bristol,  Conn.  Offices  or 
warehouses  in  Boston,  Chicago,  Cleveland,  Day- 
ton,  Detroit,  Los  Angeles,  Milwaukee,  New  York, 
Philadelphia,  Pittsburgh,  Providence,  Rochester. 


Wont  mvft  inferiiMtiwi?  Um  pMt  card  oa  lost  pof*. 
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Small  G-E  Tantalytic  Capacitors  do  big  job 
in  new  Beli  System  carrier  circuit 


The  new  Bell  System  N  Carrier  System 
is  a  l2-channel,  dnuble-sidehaiiil  system 
for  single  cable  application  .  .  .  providing 
low  loss,  stable,  high  velocity  service  for 
toll  and  exchange  circuits  in  the  range 
from  15  to  2(K)  miles  ...  at  a  minimum 
manufactured,  installed  and  maintenance 
cost,  'fhis  system  requires  the  use  of 
miniaturized  components  which  will  yield 
large  reductions  in  size  and  weight  yet 
still  give  maximum  service. 

G-E  Tantplyticcapacitorsarea "natural" 

for  the  system  to  handle  the  job  of  series 
d-c  blocking,  r-c  timing  and  d-c  power 
noise  fdtering.  Recently  develo|)ed,  these 
polar  and  non-polar  electrolytic  capacitors 
are  recommended  for  virtually  all  low- 
voltage  d-c  ap|)lications  (ratings  from  17.5 
niuf  at  5  vdc  to  12  muf  at  150  vdc)  where 
small  size,  large  capacitance,  long  operat- 


ing  life  and  huig  shelf  life  are  major  con¬ 
siderations.  And  since  they  offer  greater 
capacitance  per  unit  volume  than  alumi¬ 
num  electrolytics  and  paper  capacitors, 
they  are  ideally  suited  for  miniaturized 
equipment.  In  some  short-time  applica¬ 
tions,  i.e.  guided  missiles,  it  is  now  pos¬ 
sible  to  o|)erate  these  capacitors  in  a 
temperature  range  from  —55  to  d-110(] 
with  prop«-r  voltage  and  life  derating. 

If  your  application  calls  for  a  small  size 
capacitor  with  siip<*rior  |>erformance,  it 
will  pay  you  to  investigate  the  new  G-K 
Tantalytic  capacitor.  For  further  in¬ 
formation  (tn  Tantalytic  and  other  (Gen¬ 
eral  Klectric  specialty  capacitors  for  a-c 
and  d-c  applications,  see  your  local  G-E 
representative  or  write  for  'Tantalytic 
( '.apacit«»rs”  Bulletin  GEG-8()R  t«*  (ieneral 
Electric  (ai.,  Secti<ui  '142-.5,  Schenectady 
5,  New  York. 


0-i  TANTALYTIC  capacitors  installed 
in  telephone  carrier  amplifier. 


cam. tht _ 


GENERALS  ELECTRIC 
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SINCE 

1925 


College  Point,  L.I.,  N.  Y 


RESEARCH  AND  PRODUCTION  GO 
HAND-IN-HAND  AT  EDO 


for  ACCURATE  Measurement  by  the 
EDO  DEEP  DEPTH  SOUNDER 


Development  of  electronic  equip¬ 
ment  such  as  the  Edo  185  Deep  Depth 
Sounder,  with  performance  never  be¬ 
fore  achieved,  is  part  of  Edo’s  continu¬ 
ing  program  of  research  in  the  applica¬ 
tion  of  elearonics  to  advanced  under¬ 
water  detection  systems  of  many  dif¬ 
ferent  types  and  purposes. 

Hand-in-hand  with  Edo’s  extensive 
research  experience,  go  facilities  and 
skilled  personnel  to  manufacture  in 
quantity  intricate  electronic  equip¬ 
ments  whose  accuracy  and  dependabil¬ 
ity  have  become  so  well-known. 

Behind  the  design  and  manufacture 
of  Edo  products,  stands  over  a  quarter 
of  a  century  of  experience  in  the  de¬ 
sign  and  manufacture  of  precision 
equipment.  A  vast  background  in  the 
marine  and  aviation  fields  assures  a 
highly  practical  approach  to  both  the 
design  and  manufacture  of  all  Edo 
products.  That’s  why  the  famed  Edo 
flying  fish  emblem  is  recomized  more 
and  more  as  the  symbol  of  quality. 


In  shallow  waters  or  open  ocean,  the  Edo  deep  depth 
sounder  has  been  hailed  for  its  remarkable  range, 
accuracy  and  dependability.  Developed  for  the  U.  S. 
Navy,  and  now  in  wide  use  on  Navy  ships,  the  Edo 
185  is  the  first  depth  sounder  that  can  measure  any 
known  ocean  depth  while  under  way. 

Already  proven  on  hundreds  of  ships  and  by  years 
of  service  on  survey  vessels,  the  Edo  1 85  is  now  avail¬ 
able  commercially.  It  represents  the  ultimate  in  fine 
depth  sounding  equipment,  far  exceeding  other  depth 
finders  in  performance  and  usefulness. 


110 


Want  mart  information?  Um  post  card  on  last  pa«o. 


July,  1953  — ELECTRONICS 


r 


liiaiiiiMi 


fiiin[4idfy  lialun^ 

INSTRUMENT  MEN  PREFER 


Simplified  WESTON 


Recording  Potentiometer 


Here  is  the  recorder  that  has  been  widely  acclaimed  by  instrument 
men  because  its  new  design  concept  has  contributed  new  simplicity 
and  new  economies  in  instrument  operation  and  maintenance.  More 
compact,  too;  and  its  rugged  construction  gives  it  new  resistance 
to  vibration  and  shock,  assuring  sustained  high  accuracy  over 
longer  periods.  Can  be  used  to  measure  and  record  temperature, 
d*c  current,  d-c  voltage,  resistance,  a-c  voltage,  a-c  current, 
speed,  speed  ratio,  power,  frequency,  hydrogen  ion  (pH),  light 
intensity  or  any  other  quantity  that  can  be  converted  into 
electrical  values.  The  whole  story  is  available  in  booklet  form. 
Write  for  your  copy  today.  WESTON  Electrical  Instrument 
Corporation,  614  Frelinghuysen  Avenue,  Newark  5,  New  Jersey. 

Representatives  in  all  principal  cities.  In  Canada  , . .  > - 

Powerlite  Devices,  Ltd.,  Montreal,  Toronto.  i/iViliiii.\ 


WESTON 


CONTROL 


WEST 


ROOT 


Set  the  predetermining  wheels  for  any  run  you 
want.  Then,  when  the  counting  wheels  reach  the 
pre-set  number,  an  electrical  contactor  makes  or 
breaks  the  circuit  to  light  a  light,  ring  a  bell,  or 
trigger  a  stop-motion.  Yes,  this  V-R  Predetermin¬ 
ing  Counter  is  an  efficient  variable  control  for 
many  types  of  stop-motion.  Short  runs  and 
over-runs  are  prevented  on  a  wide  range  of  Bfk 


machinery,  from  coil  winders  to  textile  looms. 
Now,  figure  out  how  you  can  use  this  Cost' 
Countrolling  Counter.  Then  write: 

VIEDER-ROOT  INCORPORATED 

"Th*  Nam*  That  Covntt" 

NaiTPORD  S,  CONNICTICUT 

Chicago  6,  M.  •  Now  York  1 9,  N.  Y.  •  Groonvilla,  S.  C 
Montraal  2,  Canada  •  Dundoa,  Scotland 
^9  a  OfficM  and  Agonlt  in  Principal  Citia* 


Want  more  information?  Use  poit  card  on  last  pogo. 
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with  the  NEW  AMPEX  Tape  Duplicator 


Whether  you  need  thousands — or  just  a  few  at  a  time,  high  fidel¬ 
ity  duplicate  tapes  can  now  be  produced  at  a  cost  comparable  to  disc 
recordings.  The  extraordinary  fidelity  inherent  in  a  good  master  tape 
is  retained  in  the  duplicates  to  as  high  a  degree  as  a  sensitive  ear  can  dis¬ 
cern.  The  AMPEX  Tape  Duplicator  is  easy  to  set  up,  simple  to  operate 
and  produces  up  to  80  hours  of  duplicate  performance 
in  15  minutes  operating  time. 

Duplicate  tapes  open  new  opportunities 

RADIO  BROADCASTING — “Tape  networks”  and  programming 
services  become  practical  supplements  or  alternatives  to  line  networks. 

BACKGROUND  MUSIC — Tape  becomes  the  best  medium  for 
background  music  in  that  it  provides  higher  fidelity,  longer 
playing  and  lower  attendance  costs. 
RECORD  MANUFACTURE — With  mass  duplication  of  tapes  now 
feasible,  all  performances  currently  sold  on  Lp  records 
can  also  be  offered  on  tape. 
EDUCATION — Systemwide  duplication  and  distribution  of  educational 
tapes,  music  and  outstanding  school  performances  becomes  practical. 
COMMERCIAL  DUPLICATING  SERVICES— With  this  eflBcient 
equipment  now  available,  excellent  business  opportunities 
exist  in  setting  up  tape  duplication  services. 


Features  of  the  AMPEX  Tape  Duplicator 

One  to  ten  timultaneons  duplicate*  (slave  recorders  can  be 
purchased  one  at  a  time  a*  needed) 

Time  saving  speedup  during  duplication  (as  much  as  32  to  1) 
*15,000  cycle  response  on  1%  in/sec.  duplicates 
*45  to  50  db  signal-tomoise  ratio 

Duplicate  tapes  of  any  standard  speed  from  any  master 
Single  or  double  track  duplicates  in  one  pass 
Any  standard  reel  sise*  up  to  144nch 
Centralised  pushbutton  controls 

sFraai  ■srt>r  Ufc*  mt  •■llablr  quality. 


Writt  ToiUj 


ftrfmrtbtT  Dept.  £.1204 A 


MAGNETIC  RECORDERS 


Amkx  Euctsic  CotroRATiON  •  9)4  Chsrter  Street  •  Redwood  City,  Causormu 

*  Distributors  in  principal  cities 


Want  SMI*  inforination?  Us*  post  cord  on  lost  poR*. 
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Designed  to  withstand  a  shock  of  50G,  these  new  Allied 
Control  double-throw  miniature  relays  were  developed 
to  meet  the  rigid  requirements  of  U.S.A.F.  Specifica¬ 
tions  M1L-R-5757A. 

Known  as  the  Allied  MH  series,  this  new  line  of  relays 
consists  of  the  6-pole  MH-18,  the  4-pole  MH-12,  and 
the  2-pole  MH-6.  Contacts  are  rated  at  2  amps  resis¬ 
tive  or  1  amp  inductive  at  28  volts  D.  C. 

The  high  performance  of  these  relays  has  been  achieved 


in  an  extremely  compact,  unitized  construction  and 
parallels  the  most  recent  advances  in  airborne  equip¬ 
ment  design.  The  “actual  size”  photographs  shown 
above  highlight  the  66%  savings  in  overall  size,  the 
48%  savings  in  weight  and  the  30%  reduction  in 
chassis  area. 

For  detailed  specifications  and  drawings  of  these  new 
relays,  contact  your  local  Allied  Control  Representa¬ 
tive  or  write  us  for  Bulletin  1002. 


APPROVID  MIL-R-97S7A 


SIX  DIFFERENT  MOUNTINGS 


1.  Standard  Mounting  4  Plug-In  Mounting  With  Socket 

2.  Flush  Mounting  —  2  Studs  at  Vs"  Centers  5.  Thru-Chossis  Mounting  —  Terminal  Up 

3.  Thru-Chassis  Mounting  —  Terminals  Down  6.  Flush  Ring  Mounting 


I-  'sul-  .  • ' 


FEATURES 

Wide  Ambient  Temperature  Range:  55°C  to  85°C  standard — 65'’'C  to  125°C  MHB-tyi)€ 

Vibration  Resistant:  I5G's  vibration  to  30()  cycles  •  Operating  Shock:  no  contact  chatter  to  over  SOG’s 

High  Altitude:  seal-tested  to  70,000  feet 

Dependable  Operation:  life  ex/yectancy  of  over  1  million  operations  at  rated  load 
High  Speed;  operate-to-make  time  under  8  ms. 

release -to-make  time  under  4  ms. 
release-to-break- time  under  2  ms. 


'■S' P. 


GENERAL  OFFICES:  HENRY  W.  OLIVER  BUILDING  *  PITTSBURGH  22,  PA 

IN  C  ANADA  JOY  MANUFACTURING 'COMPANY  CANADA  LIMITED,-  GALT,.  ONTARIO 


JOY  AXIVANE*  Fans  offer  you 
advantages  in  electronic  equipment 
cooling  which  have  been  thor> 
oughly  proved  in  service. The  higher 
pressure-output  of  these  vaneaxial 
blowers  generally  permits  more 
compact  arrangement  of  the  equip¬ 
ment.  Additional  advantages  are: 
light  weight,  high  strength,  high 
shock  and  vibration  resistance,  and 
high  efficiency  in  low  or  high  pres¬ 
sure  service. 

For  minimum  weight,  JOY  elec¬ 
tronic  cooling  fans  are  made  of 
aluminum,  magnesium,  or  combi¬ 
nations  of  these  metals.  They  are 
designed  to  meet  all  present  Air 
Force  and  Naval  electronic  speci¬ 
fications,  and  are  available  in  fan 
sires  from  2"  I.D.  up.  Totally-en¬ 
closed  or  explosion-proof  motors 
can  be  furnished  where  required. 
•  If  you  have  a  problem  in  heat 
dissipation  from  electronic  units, 
no  matter  what  the  service  condi¬ 
tions  may  be,  let  us  place  at  your 
disposal  JOY’S  experience  as  the 
world’s  largest  manufacturers  of 
vaneaxial-type  fans. 
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Top  Performance  for  All  TV 


AT  UHF  Eimoc  klystrons  provido  top  powor 
with  light  weight,  convenient  externol  circuitry, 
economy  ond  spectrum  coveroge  with  leost 
amount  of  tubes. 

AT  VHF  the  4W20,000A  and  3X2500A3 
typify  the  outstonding  dependability  of  Eimoc's 
complete  line  of  power  Amplifier  tubes. 


3X2500A3 — A  pair  of  these  air-cooled 
power  triodes  easily  gives  a  peak  sync 
power  output  of  5  kw  through  channel 
13.  Unique  grid  and  filament  terminals 
allow  installation  and  removal  without 
oid  of  tools. 


3K50,000LK 


EIMAC  KLYSTRONS 

saturation 

channels  power 


3K20,000U 

3K20.0001F 

3K20.000LK 

3K50,000LA 


4W20,000A — A  radial-beam  power 
tetrode  noted  for  high  power  gain  and 
operating  economy.  Peak  sync  power 
output  through  chonnel  13  is  25  kw. 


SAN  BRUNO,  CALIPORNI 

Eiport  Agantti  Frotor  t  HoAtan.  301  Ooy  St..  Son  FroncUco.  Californio 
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Accurate  Field  Testing 
of  X-Band  Radars 

WITH  MICROLINE*  TEST  SET 
AND  RANGE  CALIBRATOR 


Included  in  Sperry’s  complete  line  of  Microline 
instruments  are  the  38A  Test  Set  (TS  147B/UP) 
and  the  AN/UPM-11  Range  Calibrator  for  the 
accurate  testing  of  X-band  radars.  These  equip¬ 
ments,  of  rugged  design  for  held  usage,  can  also 
be  employed  in  laboratory  and  production  testing. 


ORKAT  NECK.  NEW  YORK  •  CLEVELAND  •  NEW  ORLEANS  •  BROOKLYN  •  LOS  ANGELES  •  SAN  FRANCISCO  •  SEATTLE 
IN  CANADA  •  SPERRY  GYROSCOPE  COMPANY  OF  CANADA.  LIMITED,  MONTREAL,  QUEBEC 


MODEL  38A  Tett  Set  (TS  147B,  UP) 

This  portable  test  set  is  suitable  for  measurements  on  all 
radar,  beacon  or  missile  systems  in  the  8500-9600  me. 
range.  It  supplies  microwave  signals  of  known  frequency 
and  power,  either  continuous  wave,  frequency  modulated 
or  externally  modulated.  It  also  measures  the  power  and 
frequency  of  external  signals  in  the  above  frequency 
range.  Model  38A  contains  a  direct  reading  frequency 
meter,  wattmeter  and  signal  generator  which  allow  the 
measurement  of  power  and  frequency  of  radar  trans¬ 
mitters  as  well  as  receiver  sensitivity,  bandwidth,  recovery 
time  and  AFC  action.  Tuning  of  the  frequency  meter  is 
accomplished  with  both  a  direct  and  a  5  to  1  reduced 
drive  mechanism  for  ease  of  determining  narrow  pulsed 
signals  as  short  as  0.2  microseconds. 

SPECIFICATIONS: 

R-F  Power  Output;  Adjustable  from  —7  to  —85  dbm 
(decibels  relative  to  one  milliwatt). 

R-F  Power  input:  From  -4-7  to  -f  30  dbm. 

Accuracy:  +\.56h.  A  calibration  chart  is  supplied. 
Frequency  Meter  Accuracy:  +2.5  me.  absolute  at  25 *C 
and  60%  RH.  Calibration  point  9310  +  1.0  me. 

Our  nearest  district  office  will4)e  happy  to  supply  further 
information  on  these  and  other  Microline  instruments. 


SBMRinf  •  model  AN/UPM-ll 

^1^  RANGE  CALIBRATOR 

_  This  instrument  is  used 

X-band  fire-con- 
radars  which  oper- 
J  ‘‘te  in  the  8500-9600 
nic.  frequency  band.  It 
»  •  r  receives  microwave  sig- 

^  ^  •  nals  from  a  radar  and 

[  responds  with  accu¬ 

rately  spaced  pulses 
thereby  providing  a 
means  of  calibrating  the  radar  range.  It  can  also  be  used  to 
boresight  the  antenna  axis  of  any  X-band  radar  system. 

SPECIFICATIONS: 

Range  Markers:  2(K)  to  50,000  yds.  depending  on  delay  line 
Accuracy:  +  5  yards 

Repeatability  of  readings  (same  radar  system):  +  1  yard 
Funing.  Manual  or  AFC  *t.  m.  Rro.  u.s.  pat.off. 


emsem  coMPAHr 

DIVISION  OF  TH(  SPERRY  CORPORATION 


Wont  mort  information?  Use  post  cord  on  lost  page. 
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ANOTHER  CBS-HYTRON  FIRST 


CAN  A  TUBE 
BE  A  CHOKE  ? 


Ye*,  the  CBS-Hytron  6216  ...  a  9-pin  miniature,  beam 
pentode  .  .  .  does  the  trick.  The  6216  filter-reactor  tube 
repbces  a  bulky,  heavy,  12-henry  choke  rated  at  100  ma., 
350  ohms. 

Light , . .  compact . . .  vibration-resistant . . .  "ruggedized” 
(for  impacts  up  to  625G),  the  6216  is  a  natural  for  military 
airborne  and  vehicular  equipment.  Electrical  design  offers 
low  d-c  resistance  (tube  drop)  and  high  a-c  impedance 
(plate  resistance).  The  two  prime  requisites  of  a  good 
filter  reactor. 

Check  the  6216*8  many  features.  Note  the  simple  filter- 
reactor  circuit.  Compare  performance  of  6216  with  that  of 
an  iron-core  choke.  Note  also  the  many  other  possible  ap¬ 
plications  for  this  versatile  CBS-Hytron  original.  Write  for 
complete  data.  Or  order  the  CBS-Hytron  6216  today. 


COMPARISON  OF 
FILTERING  ACTION 
6216  vs.  Chok*  — 
12H«nri*s,150  Ma. 

Operating  conditions  for 
6216:  Grid  bias,  see  curve: 
screen  vottage,  denved  from 
400v  through  60,000  ohms; 
hlament  voltage,  6av;  un- 
hltered  voltage  applied  to 
filter,  400v. 


LOAD  CUARIMT  MAQ-C 


OTHER  APPLICATIONS  FOR  CBS-HYTRON  6216 

Special  features  of  CBS-Hytron  6216  offer  many  advantages  as;  (1)  Wide-band  video 
amplifier.  (2)  Husky,  vhf  class  C  amplifier  or  frequency  multiplier.  (3)  Class  A  or  B 
amplifier.  (4)  Pass  tube  m  electronic  voltage-regulated  power  supply.  (3)  Passive  switch¬ 
ing  tube,  with  low  cut-off  voltage  requirement. 

FREE  DATA.  Write  for  complete  6216 
data  and  curves  today. 


N«w  Hm  ttrewit  w«Hitt  Higli  o-c  Imptdowf  of  62IA  • .  •  o^otod 
obOYO  kfloo  of  lb  Yt  Bb  ewrro  •  ,  •  b  in  torioi  wilb  kood.  lindH 
cwrrofit.  SmoN  voHopo  ocroM  lowor  portion  of  I  it  oppliod  to  arid 
tbrowpb  0.05  mfd  condnmor.  6216  owpidlt  fbb  Yoltopo  .  •  •  Ymicb 
dovnlopt  ripplo  Yoltopo  ocrott  iood  imp > done#  in  pbof  oppotition  to 
rippin  vcitopo  of  Iood.  InYorto  foodbort  MpproMot  rippio  tflM  fortbor. 
Wilb  two  6216*1  in  poroHol«  d>€  rosittoneo  h  bolYodj  Iood  corroni  for 
piYon  It  drop  ond  pOYror  tomPiYity  b  doublod. 


Mamilocturert  of 
Koceivirtg  Tuboi  Stneo  1921 


RECEIVING  .  .  .  TRANSMITTING  . 
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CBS-HYTRON  Main  Office:  Danvers,  Massachusetts 
A  Division  of  Columbia  Broadcasting  Sysfom,  Inc. 

.  SPECIAL-PURPOSE  AND  TV  PICTURE  TUBES  •  GERMANIUM  DIODES  AND  TRANSISTORS 

Want  more  iaformolioii?  Use  post  cord  on  lost  page. 
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smpie  0r  cmpux. . . 


Spieialliii 


HOOt-Ur  WIIE— •  MIL  WAU 
wtth  BrlM  lodM  OVOTOll 


UadafwiilMx'  in 

t08*  wttk  ao  MHifMd  valUv* 


Spaeilt  131 


lOMB  lYHTHIIfOL 
INSULATED  CABLE 


Look 


foi  yoni  special  cable  requirements 


COMMERCIAL  TYPE  HOOtUP  WIRES 


Rom*  moDulacturM  eomuMrckd  typ*  hook-up  wiiM  with 
thro*  Btoadard  ijuulations. 


lOME  NI-TEMP-o  nabbor  tanulotion  wiUi  oxeoptiaMdly 
higil  wlotonco  to  hoot  omd  laolotuzo.  UDdorwriton’  oq^ 
pcouod  for  7S*  C. 

lOME  SYNTHiNOL-o  polTTinTl  dilorido  tbonaopknik 

ooapouBd.  highly  roclatoat  to  acids,  oils.  alkoliM,  moio- 
tuxo  aad  ilaiM.  Undorwtiton'  opprorod  for  80*  C 

NMESYNTIHNOlSOI-^or.  all  thoadvoBtagMof  Room 

Synthlnol  plus  highor  roofaitanoo  to  hoot  dofomatlou, 
bcAlag  oabitttlomont,  ■hrinkogo  and  crockiiig;  ako  ho- 
provod  ■okUrofaility.  U&dorwritm'  opprovod  for  lOS*  C. 

Awdkdalo  ia  aiaM  24  AWO  to  18  AWG  for  300  and 
800  volt  ratliigs  (Rome  Synthlnol  aisos  18  AWG  to  14 
AWG  for  1000  pkxtn  or  with  outer  oovwing. 


MILITARY  TYPE  HOOK-UP  WIRES 

t  Rome  CobU  is  a  monufacturer  of  military  types  SRIR 
SRHV  and  WL,  complying  with  Joint  Amy-Novy 
Specification  IAN-C-78,  os  well  as  shipboard  types  8R1 
0^  8R1B  coofonning  to  %>eclficatloa  MILC-815A(8HIPS). 
Insulated  with  Room  Synthlnol,  theee  wires  are  manu¬ 
factured  la  a  complete  range  of  specification  stses. 


Designing  and  manufacturing  special  wires 
and  cables  to  meet  the  most  exacting  require¬ 
ments  of  electronic  and  other  electrical  equip¬ 
ment  manufacturers  is  a  specialty  with  Rome 
Cable.  Perhaps  your  specifications  call  for  a 
complex  product  like  the  136  conductor  cable, 
illustrated  above,  for  electronic  computers.  Or 
you  may  require  something  as  simple  as  the 
single  conductor,  space-saving  hook-up  wire, 
with  an  8  mil  wall  Regardless,  Rome  has  the 
techncial  skill,  engineering  experience  and 
plant  facilities  to  offer  the  exact  coble  for  your 
particular  need. 

Rome  also  produces  a  wide  range  of  com¬ 
mercial  type  hook-up  wires,  television  camera 
cables,  intercommunication  cables  and  radio 
frequency  transmission  line.  All  can  be  manu¬ 
factured  for  exceptionally  low  dielectric  losses 
at  all  frequencies,  high  heat  resistance  and 
conductivity.  For  special  cables,  it  pays  to  go 
to  cable  specialists^  Make  Rome  your  source 
for  special  cables.  For  complete  information, 
send  the  coupon  below. 


It  Costs  Less  to  Buy  the  Best 


ROME  CABLE  CORPORATION 
Dspl.  EL-7,  Roms,  N.  Y. 

Plsoss  ssnd  ms  Information  on  Elsctronic  Wiring 

Nams . 

Cmapony . 

Addrsss . 

City . Zons . Stats. 


ROME  CABLE 

HpMl  -  NIW  YQHK 
TORRANCE  «  CALIFORNIA 
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Hardly  a  day  pastes  but  what  we  receive  interesting 
research  problems  on  the  application  of  toroids. 

CAC  engineers  welcome  the  opportunity  to  consider  your 
specific  requirements  in  frequency  selective  networks  — 

For  your  convenience  use  our  specification  list  (below) 
which  covers  most  filter  requirements: 

FILTER  SPECIFICATIONS 

).  Pens  Sand 

o)  Fr«qu«ncy  limits:  _____  to  _____ 

b)  Max.  insartian  loss  at  min.  point;  ■  db 

c)  Raquirtd  flotnau:  —  db 

2.  Attanuation  Bond 

a)  Froquancy  limits  S  ralotiva  ottonuotloa  ro^virad: 

1)  ______  to  f  .11  db 

2)  - —  to  .  t  -  db 

•tc 

3.  Terminations  * 
o)  Input 

1)  impadoneo  in  pou  bond;  ______  ohms 

2)  impadonc*  bayond  poss  bond:  Q  incroot*  Q  docroos* 
r~l  not  important 

3)  Q  balanced,  Q  unbalanced 

b)  Output 

1)  impedance  In  post  bond:  _____  ohms 

2)  impedance  beyond  pass  bond:  Q  increase  O  decrease 
Q  not  important 

3)  0  balanced,  Q  unbalanced 

4.  Operotins  Conditions 

a)  Power  level  _  DBM 

b)  Temperature  range  *  to  *  P  or  C 

c)  Vibration  requirements  - 

5.  Cose  Requirements 

a)  Max.  dimension;  _____  In.  x  in.  x  _  in. 

b)  Mounting  by  No.  _  •  _  (thread)  x _ in.  Q  studs 

Q  tapped  inserts. 

c)  location  of  terminals  and  mounting  provisions: 

on  _  in.  X  _  in.  surface. 

d)  Hermetic  Seal;  Q  yes  Q  no. 

e)  Finish  Color;  Q  dork  gray  O  Stay  Q  block  Q  Special 
(Specify) 

4.  Other  Requirements 

a)  Military  specifications  applicobla:  O  Mll-T-27  O  _ 

□  none  ... 

b)  Special  Requirements: _ 

*NOTE:  If  low  frequency  limit  of  pass  bond  Is  d.c.,  input  end  output 

impedances  ore  usually  equal  and  mutt  both  be  either  balanced 
or  unbalanced. 


TOROIDAL  INDUaORS 
Data  For  Standard  Typos 


Normal  Appr.  Site  Useful  Fraq.  Qt 
Type  Lmoi.  O.D.  ■  H  Ronge  F 

Mi  1.0  Hy  .Ml  40  Up  to  IS  KC  I4B  •  f  KC  I  21 

tie  17.1  Hy  l.20x  .M  Up  to  IS  KC  170*  7.1  KC  I  42 

2S4  IS  Hy  l.llx  .IS  Up  to  IS  KC  220*  B  KC  I  47 

444  40  Hy  MSxl.OO  Up  to  IS  KC  240  •  I  KC  I  tf 

•41  1.4  Hy  .tOi  .40  10- SO  KC  170  • 


040  1.4  Hy 

Its  0.0  Hy 

Ml  17.0  Hy 

400  400  Mh 
S7T  7.S  Hy 

041  120  Mh 


0.0  Hy  l.20i  .40 
17.0  Hy  I.SSi  .U 


4.0  Hy  I  .SSx  .M 


10-  SO  KC  170  •  20  KC  I  11 

10-  SO  KC  220  •  20  KC  I  41 

10-  SO  KC  2S0  •  I7.t  KC  1  71 

10-  7S  KC  IM  •  40  KC  I  10 

10-  7s  KC  lo:  •  10  KC  2  no 

S0-200KC  IIS  *120  KC  1  U 
SO-200  KC  I4S  •  70  KC  1  ISO 


REMARKS 

Qmoe— Values  token  at  approx.  .01  toe.  Q  decreases 
with  Increasing  current  to  oboet  .SO  Qmox  at 
1.0  lac— higher  tnductonce  voluat  ha<m  lower 
Qmox  at  lower  frequency '  due  te  dielectric 
losses  of  winding  distributed '  capacity.  All 
values  ora  for  inductors  wound  with  Heavy 
Formex  wire. 

T.C.— Temperature  characteristics  os  fellows: 

1—  approx.  100  ppm/°F 

2—  A.  .1%  SS  te  tO^F 
1-  X  .1%  10  to  I10*F 

(most  types  with  temp,  characteristic  I  ore 
ovoiloble  with  chorocteristic  1  at  no  sacrifice 
In  perfermonce) 

lac— r.m.s.  current  which  raises  O.t  Hy  inductor  to  max. 
(2%  above  initial)  inductance  —  (1%  increase 
occurs  ot  opprex  O.N  lac. 


Custom  minioturiiation 
of  filters  is  achieved 
through  use  of  minia- 
turiiM  comporrents  and 
advanced  design  tech¬ 
niques. 


Meisturepreef  Hostic 
Coated  Toroidt  avail¬ 
able  in  all  types. 


UiKosed  coils  odlusted 
to  your  specifications. 


/  ’  /  I  \  I  \  I  /  '  \  '  f  /  I  '#  I  /i  \  l  i  z'  x'  ’  I.'  I  IV  k  I  I  t 


Name  Plates 

cars,  stoves,  refrigerators 


Attaching  clock  movement 
to  plastic  case  over 
%  D-shaped  stud 


Oven  Filaments 
to  oven  liners 


NEW  Tinnerman  Push-On  SPEED  NUTS® 
•  • .  for  wide  range  of  applications 

-  PRICE  SAVINGS  AVERAGE  25%.' 


NEW  C12000  P«sh-0« 

SPEED  NUTS 

. . .  are  one-piece,  self-lock¬ 
ing,  spring  steel  fasteners. 
Start  by  hand . .  .zip  down 
over  integral  studs,  rivets, 
tubing,  nails,  any  un¬ 
threaded  parts;  bite  lock 
on  smoothest,  hardest 
surface!  ry 


f*  Tinnerman,  originators  of  Push-On  type 
Speed  Nuts,  offers  this  new  012000  Series  at 
substantial  savings!  Large  volume,  high  speed 
production,  plus  years  of  engineering  and 
manufacturing  experience  make  this  economy 
possible!  These  new  lightning-fast  Push-Ons  are 
available  in  a  complete  range  of  popular  sizes,  with  rust- 
resistant  finish,  for  round.  D-shaped  or  rectangular  studs. 
A  unique  feature,  exclusive  with  Tinnerman  Push-Ons,  is 
their  use  over  D-shaped  studs  where  removability  is  desired. 

Call  or  see  your  Tinnerman  representative  for  full,  cost¬ 
saving  information  about  these  new,  low-priced  Push-On 
type  Speed  Nut  brand  fasteners. 


Send  today  for  copy  of  "Greater  Savings 
Than  Everwith  Cira00‘8”;also  FREE  Pro¬ 
duction  Samples  I  Write:  TINNERMAN 
PRODUCTS,  INC.,  Dept.  12.  Box  6688. 
Cleveland  I ,  Ohio,  in  Canada :  Dominion 
Fasteners  Ltd.,  Hamilton,  Ontario.  In 
Great  Britain  .Simmonds  Aerocessories, 
Ltd.,Treforeat,  W ales.  In  France lAeroce- 
ssoires  Simmonds,  S.  A.  — 7  rue  Henri 
Barbusse.  Levalloia  (Seine). 


CONVENTIONAL 
r*  CONNECTIONS 


GENERAL  DATA 

Frequency  Range,  kmc 
Heater  Voltage,  v 
Heater  Current,  amp 
Tuner 

MAXIMUM  RATINGS 

Resonator  Voltage,  v 
Resonator  Current,  ma 
Reflector  Voltage,  v 

TYPICAL  OPERATION 

Resonator  Voltage,  v 
Frequency,  kmc 
Resonator  Current,  ma 
Power  Output,  mw 
Electronic  Tuning  Range,  me 
Temperature  Coefficient,  kc/*C 
RefiMtor  Voltage,  v 
Load  VSWR,  less  than 
Warm-up  Time,  sec  to  Oscillation 


V.260.  V-270 

V-280,  V-290 

X- 

13 

8.5-100 

8.5-10.5 

82-12.4 

6.3 

6.3 

6.3 

1.2 

1.2 

1.2 

slotted  shaft 

locknut 

micrometer 

350 

385 

500 

42 

74 

65 

0  to-1000 

0  to-1000 

0  to-1000 

200 

300 

200 

300 

300 

500 

93 

93 

9.3 

93 

10 

10 

17 

28 

23 

42 

28 

58 

20 

70 

15 

48 

90 

560 

30 

48 

50 

82 

46 

43 

60 

60 

60 

60 

100 

100 

-120 

-160 

-80 

-100 

-230 

-600 

1.1 

1.1 

1.1 

1.1 

1.1 

1.; 

15 

15 

15 

15 

15 

15 

OUTSTANDING  FEATURES  of  the  series  include  rapid  wym-uD  to  on- 
frequency  operation  in  30  seconds,  non-micropho^c  characteristics. 


lead  terminations  (V-270,  V-290)  brought  out  through  molded  sili¬ 
cone-rubber  structures  to  permit  unpressurized  operafion  to  extreme 
altifades  and  temperatures  without  arc-over,  matched  load  operation 
without  external  matching  sections,  and  waveguide  outputs.  All  tubes 
are  tested  under  high  amplitude  vibration  conditions. 

FOR  LABORATORY  measurement  work  at  x-band — 
the  familiar  Varian  X-13  general-purpose  signal 
source  (the  prototype  for  this  series  of  tubes)  is  now 
available  for  early  shipment  in  production  quantities. 


VARIAN  auaeciatws 


FIELD  REPRESENTATIVES  IN  21  CITIES 


rugged  local 
oscillators  for 
radar  and 
beacon  services 


...full  production 

...quantity  prices 

...firm  basis  for 
new  equipment 
design 

*  Trademark 

For  full  data, 
write  Section  ABAX, 
Varian  Associates, 

Palo  Alto,  Calif. 
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MOLONIY  lllCfRONIC  CORES 


. . .  for  Any  Electronic  Application 


Moloney  HiperCore  Electronic  Cores  assure  better  transformer 
performance  because  of  their  advanced  wound  core  design.  These, 
wound  cores  have  greater  flux  carrying  capacity  and  lower 
losses  than  other  types  of  cores  of  comparable  sizes.  In  addition 
to  better  performance,  a  smaller,  lighter  core  is  obtained.  In 
electronic  applications,  where  size  and  weight  are  critical, 
Moloney  HiperCore  Electronic  Cores  are  particularly  desireable. 
Because  they  are  wound  cores,  savings  in  assembly  time  can  be 
favorably  reflected  in  accelerated  production.  Rigid  produaion 
control  assures  cores  that  test  well  within  industry  standards. 
More  than  1000  standard  sizes  are  available  and  special  sizes 
can  be  made  for  specific  applications,  if  desired. 

WrM«  toeay  f«r  St-MS  Mntalninf  mi  ii-it 

yrffiwixi  a«f«  •■a  pricM  •!«  •¥•?  300  Mvck  iIim. 


’jTt.fi'Ji-rrZ-n  •  f  Ji4s=J  Co**'*-"/  ’  ranijr  -~!jcrs 

Voltiipe  Rtgalu/c-rs  •  Uaii  SMbs/atioat 


Molonay  NipirCor*  B«ctro«ik  Corel  or*  wound  with 
groin  oriontod  silicon  itool  of  1, 2, 4  or  1 2  mil  tMcknossoi. 


Buni' 

VtSS 


•Ailt  OPPICIt  W  AU  PtINCIPAl  CITIIS  •  PACTOtllS  AT  ST.  iOUIS*  MO^  AHO  TOtONTO^  ONT.^  CANADA 
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Birthplace 
of  the 
Transistor 


B«ll  T«l«phen«  loborotorict  ol  Murray  Htit,  N.  J.  Othor  laboro* 
torin  are  in  New  York  City  and  at  Wkippany  and  Holmdel,  N.  J. 


The  TranMUtorf  that  revolutionary  new  electronics  device, 
is  a  product  of  telephone  research.  It  was  conceived,  in¬ 
vent^  and  developed  at  Bell  Telephone  Laboratories  by 
men  in  search  of  ways  to  improve  telephone  service.  It 
was  announced  just  five  years  ago. 

The  TraruUtor  can  do  most  of  the  things  that  vacuum 
tubes  can  do— and  others,  too— but  it  is  not  a  vacuum 
tube.  It  works  on  entirely  new  physical  principles.  Rugged, 
simple  and  tiny,  the  Transistor  uses  incredibly  small 
amounts  of  power— and  then  only  when  actually  operating. 

Tranti$tor»  promise  smaller  and  cheaper  electronic 
equipment  and  the  spread  of  electronics  where  other  equip¬ 
ment  has  not  been  able  to  do  the  job  as  economically.  They 
are  already  at  work  in  the  Bell  System,  generating  the  sig¬ 
nals  that  carry  dialcxl  numbers  between  cities,  and  selecting 
the  best  route  for  calls  through  complex  switching  systems. 
Engineers  see  many  other  possibilities:  for  example,  as 
voice  amplifiers  in  telephone  sets  to  aid  the  hard  of  hearing, 
and  as  switches. 


Recognizing  the  tremendous  possibilities  of  the 
TransUtor  in  every  phase  of  the  electronics  industry,  the 
Bell  System  has  made  the  invention  available  to  40  other 
companies.  Thus,  again,  basic  research  to  improve  telephony 
contributes  importantly  to  many  other  fields  of  technology 
as  well. 

TRANSISTOR  SUMMARY 

Basically,  a  Tranaittor  is  a  dny  wafer  of  germanium  with  three 
electrod«,  over-all  about  the  size  of  a  c«>ffee  bean. 

It  can  amplify  signals  100,000  times  on  much  less  power  than 
a  pocket  flashlight  requires.  This  opens  the  door  to  its  use  in 
smaller  telephone  exchanges  where  vacuum  tube  equipment  would 
be  too  costly  to  operate. 

Unlike  a  vacuum  tube,  the  Tranaialor  ha&no  vacuum  and  no 
filament  to  keep  hot.  It  operates  instandy,  without  “warm-up” 
delay.  The  Transistor  can  also  be  used  as  an  electric  eye  and  to 
count  electrical  pulses. 


'  Th«r*  ar*  many  opportunitloa  for  craativo  aciantiata  and  angi* 

naora  at  Ball  Talaohona  Laboratoriaa.  For  dotaila  too  our  advartiaamant  on  pago  4gi 


i 


I 


Hiperthin*  Cores . . . 

newest  approach  to  electronic  circuit  designs 


New  circuit  designs,  often  making  it  possible 
to  replace  tubes  in  amplifiers,  computers, 
modulators  and  similar  electronic  equipment, 
are  being  developed  through  the  use  of 
Westinghouse  Hiperthin  Cores. 

An  entirely  new,  thin  magnetic  material, 
capable  of  retaining  its  desirable  qualities  even 
when  rolled  as  thin  as  3^  mil,  is  the  reason. 

Compounded  of  grain-oriented  silicon  or 
nickel-iron  alloys,  it  combines  the  fast  response, 
high  permeability  and  low  coercive  force 
needed  in  vhf  circuits.  Non-deteriorating,  it 
eliminates  the  periodic  replacement  problem 
encountered  with  tubes,  assuring  sustained  and 
accurate  performance. 

To  manufacture  the  new  core  economically, 

*  *Trmdt  Mark 


Westinghouse  engineers  devised  new  produc¬ 
tion  methods.  The  illustration  above  shows  a 
core  being  subjected  to  an  electronically 
controlled  spot  weld,  after  being  wound.  New 
techniques  have  also  been  developed  for  effec¬ 
tively  insulating  the  turns,  and  for.  annealing 
the  metal  on  a  ceramic  form  as  a  unit  to  insure 
permanent  stability. 

All  your  core  requirements . .  .whether  they’re 
for  electrical  or  special  electronic  applications 
. . .  can  be  met  best  by  engineers  who  know  and 
understand  your  problems.  For  further  infor¬ 
mation  write  for  reprint  No.  4866,  Progress 
in  Core  Material  Jor  Small  Transformers. 
Westinghouse  Electric  Corporation,  P.  O.  Box 
868,  Pittsburgh  30,  Pennsylvania.  j-70676 


you  CAN  BE  SURE...IF  iri 

A^stii^ouse 
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SfNO  THfS  COUPON  or  writ*  u*  on 
your  company  le»t«rh»od  for  cpm- 

plote  technical  cJoto  on  th«  physical 
propoftiot  ond  r#commond*d  procodurot 
for  th«  %uccr%tfui  uio  of  Aroldit*  Rtvin« 
for  your  own  fobricottnq  n»*d$ 


IDEAS 


Araldite*  Bonding,  Catting  and  Coating  Resins  developed 
by  Ciba  Research  are  simplifying  manufacturing  methods, 
improving  product  efficiency,  and  opening  new  fields  of 
product  development.  You  will  want  to  know  more  about  them. 


(G.  C.  Wil$on  S 
Company) 


(Aireroft  Tron$form0ri,  fncJ 


ELECTRONIC  ASSEMBLY  OF  AIR-TO-GROUND 
ROCKET  MADE  MOISTURE-PROOF  AND 
STRENGTHENED  WITH  EPOXY  COATING  RESIN 

The  time-saving  simplicity  of  coating  operations  combined  with 
the  rugged  protection  afforded  by  ARALDITE  coating  resins 
moke  applications  such  os  this  routine  on  either  o  specialised 
assembly  or  moss  production  basis. 


EPOXY  RESIN 

ENCAPSUUTES  TRANSFORMER  COILS 

The  excellent  dielectric  properties  of  ARALDITE  epoxy  casting 
resins  coupled  with  high  affinity  for  metals  have  made  them 
"the  resin  of  choice"  among  leading  electrical  and  electronic 
designers  and  manufacturers  for  potting  and  impregnating 
transformers,  capocitators,  coils,  motor  windings  and  similar 
apparatus  requiring  long-lasting  efficiency  in  operation. 


EPOXY  RESIN  PRE-IMPREGNAnS  GLASS  CLOTH 

The  application  of  ARALDITE  "CN"  epoxy  Impregnating  resins  by  fabricators 
of  glau  laminates  suggests  a  wide  field  of  related  uses  where  the  low  shrink¬ 
age,  excellent  dielectric  strength,  exceptional  resistance  to  chemical  attack 
and  durable  odhesive  properties  provide  unprecedented  advantages  for 
product  "in  use"  efficiency.  ARALDITE  impregnoting  resins  are  produced  in 
types  suitable  for  either  heat-curing  or  self<uring.  ARALDITE  is  available  as 
pre-impregnated  cloth  or  as  cured  laminates. 


CIBA 

Plastics 


(Corda  Chomital  Company) 


BONDING  ^ 
COATING 
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CIBA  COMPANY,INC., 

627  OrMnwich  St.,  N«w  York  14,  N.  Y. 

(In  Cenodet  Cibo  Co.  ltd.,  Cibe  Mdg.,  Meetreel) 
Pleese  send  me  Ciba  Rlastics  Technical  IwNetkis  for 
BONOMG  □  CASTNG  Q  COATWG  □ 

Name _ 

Company _ Title _ 

Address _ 


Wexl  more  mformatiea?  Um  post  card  on  hnt  paoc. 


Need  a  wire  wound  ^ 
^  control  with  a 

million  cycle  life? 


Probably  not.  But  if  you  use  wire  wound  controls  you  can  Icam 
sometbing  from  an  experience  of  one  of  our  major  airlines.  They 
came  to  us  with  this  problem  .  .  . 

When  an  aileron  moves,  resistance  through  a  wire 
wound  control  changes . . .  transmitting  the  aileron 
p4»sition  to  the  automatic  pilot  which  instantly 
and  automatically  corrects  the  aileron  position. 

As  a  result,  the  aileron  control  is  moving  almost 
constantly  within  a  very  narrow  range.  It  was 
the  highly  concentrated  wear  in  this  area  that 
was  causing  the  trouble. 

The  answer  to  the  problem  was  a  standard  Mallory  wire  wound 
control  except  for  special  contact  materials  that  provided  the 
needed  life.  The  result  was  a  million  cycles  of  dependable  operation 
with  substantial  economies  in  maintenance  schedules. 

You  may  never  need  a  control  that  will  last  for  a  million  cycles, 
but  you  can  bet  that  Mallory  will  have  the  answer  to  your  control 
problems  . . .  standard  or  special.  For  complete  information,  write 
for  your  copy  of  our  new  Technical  Information  Bulletin  76-3 
covering  both  military  and  commercial  types. 


t^xpect  more  •  •  • 

Get  more  from  M aTl^Y 

Parts  distributors  in  all  major  cities  stock  Mallory  standard  components  for  your  convenience 


SERVING  INDUSTRY  WITH  THESE  PRODUCTS: 
Elactroiwctwinical  —  Rasiitors  •  Switches  •Television  Toners  •  Vibrators 
EUctrocliemicai'^Capacitors  •  Rectifiers  •  Mercory  Dry  Batteries 
Metallurgical  — Contacts*  Special  Metals  and  Ceramics  •Welding  Materials 
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electronics 


W.  W.  MocDONALD,  Editor 


►  TARGET  .  .  .  NTSC  panel  chair¬ 
men  are  working  toward  a  Septem¬ 
ber  1  deadline  for  the  preparation 
of  final  reports  on  compatible 
color  television.  It  seems  certain 
that  a  request  for  a  hearing  will  be 
filed  in  Washington  well  before 
the  first  of  the  year  and  it  is  likely 
that  the  FCC  will  accede  to  the 
request  by  then  or  soon  thereafter. 

Setting  of  a  hearing  date  often 
takes  three  months  or  more  after 
the  filing  of  a  request,  due  to  the 
weight  of  preparatory  paperwork 
and  other  necessary  routine.  In 
this  instance  it  is  believed  that  the 
Commission  may  waive  some  pre¬ 
liminary  requirements;  it  is  being 
kept  well  informed  concerning  the 
Committee’s  work  and  is  closely 
following  field  testa  now  in 
progress. 

►  TESTS  .  .  .  When  panel  chair¬ 
men  testify  before  the  FCC  in 
behalf  of  compatible  color  tele¬ 
vision  they  will  be  well  prepared 
to  answer  questions  regarding  the 
NTSC  system.  Tests  now  in  pro¬ 
gress  in  half  a  dozen  cities  are 
exhaustive,  covering  even  such 
fine  points  as  possible  radiation  by 
color  oscillators  in  the  amateur 
bands. 

Membership  on  the  Committee  is 
no  sinecure.  Just  a  few  weeks 
ago,  for  example,  we  spent  two 
days  helping  to  set  up  specifica¬ 
tions  and  equipment  for  just  one 
test,  and  then  stayed  up  all  night 
running  off  data.  Others  have 
done  much  much  more. 


►  CONTROLS  .  .  .  Experimental 
compatible-color-tv  receivers  are 
indeed  more  difficult  to  adjust  dur¬ 
ing  installation  than  the  latest 
commercial  monochrome  models. 
It  seems  to  us,  however,  that  the 
adjustments  are  not  much  more 
difficult  than  they  were  on  early 
monochrome  sets  and  that  they 
hold  just  about  as  well.  Reduction 
in  the  number  of  back-of-set  con¬ 
trols  and  minimizing  of  interaction 
between  controls  should  come 
quickly  as  the  art  progresses. 

Front-panel  tuning  is  surpris¬ 
ingly  simple  and  stable.  There 
may  be  more  fiddling  around  by 
the  u.ser  of  the  first  commercial 
models  but  we  remember  an  early 
experience  with  a  monochrome  set. 
It  resisted  informed  manipulation 
but  performed  beautifully  the  in¬ 
stant  a  neighbor’s  small  boy  os¬ 
tensibly  threw  everything  out  of 
whack.  This  experience  is  nicely 
covered  by  the  quotation  "And  a 
little  child  shall  lead  them.’’ 

►  MONSTERS  .  .  .  Last  month 
(p  129)  it  was  speculatively  noted 
that  this  may  be  the  first  com¬ 
mercially  significant  year  for  cir¬ 
cuit  mechanization.  Since  then  a 
number  of  machines  designed  for 
automatic  production  of  electronic 
devices  or  subassemblies  have 
been  seen,  most  of  them  in  back 
rooms. 

One  of  the  reasons  why  such 
machines  are  just  now  coming  to 
light  is  that  manufacturers  are 
getting  over  their  hesitancy  to 
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invest  heavily  in  relatively  inflex¬ 
ible  equipment;  the  design  of  such 
things  as  radio  receivers  is  rela¬ 
tively  stable.  Another  is  the  de¬ 
velopment  of  machines  that  are, 
in  fact,  more  flexible  than  their 
early  prototypes.  Still  another  is 
a  growing  tendency  to  gamble  on 
the  retention  of  necessary  produc¬ 
tion-line  help  during  the  transition 
from  women  to  machines. 

The  latter  problem  can  be  sticky. 
In  one  plant  production  workers 
refer  surreptitiously  to  a  back¬ 
room  machine  as  "The  Monster.” 

►  TREND  .  .  .  The  trend  toward 
12-volt  systems  appears  to  be  at 
least  momentarily  halted  at  a  mere 
handful  of  American  automobiles. 
That  handful  is  pretty  important 
saleswise,  however,  so  several 
manufacturers  of  mobile  radio 
equipment  and  accessories  are  re¬ 
luctantly  designing  so-called  "uni¬ 
versal”  equipment  to  operate  on 
either  6  or  12.  It  is,  apparently, 
expensive  to  convert  existing  6- 
volt  gear  to  12-volt  operation  in 
many  cases. 

►  SHOPTALK  . . .  The  response  to 
Electronics’  cleaner  and  more  con¬ 
tinuous  editorial  makeup  has  been 
substantial  and  favorable.  Many 
useful  suggestions  for  further  im¬ 
provement  have  been  received.  In 
general,  readers,  like  Oliver  Twist, 
say ;  "Thanks,  give  us  more.”  'This 
we  will  do,  as  proposals  prove  out 
from  a  practical  publishing  stand¬ 
point. 
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QnOunD-TO-GROUND — Air  Fore*  Matador  winqt 
oTor  Atlantic  noar  Cocoo.  Fla. 


AIR-TO-AIR — Mighty  Mouio  rockets  fired  from  North  American  Sobre  are 
electronically  olmed 


How  Electronics  Controls 


Air-defentje  and  surface-bombardment  weapons  nearing  production  stage  anticipate  era 
of  pushbutton  warfare.  Electronics  plays  major  role  in  their  control  and  guidance. 
Details  of  V-2  control  system  illustrate  how  servo  loop  corrects  trajectory  and  flying  position 


By  JOHN  M.  CARROLL 

Aaaiatant  Editor 
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Rocketing  into  the  skies,  mis¬ 
siles  like  Nike  may  represent 
America’s  last  line  of  defense 
against  hostile  bombers  laden  with 
atomic  bombs.  Radar,  tracking  the 
invader,  would  feed  course  and 
speed  data  to  ground-based  comput¬ 
ers  that  sense  guidance  information 
and  transmit  it  to  the  missile.  De¬ 
veloped  jointly  by  Douglas  Aircraft 
and  Western  Electric,  Nike  report¬ 
edly  can  track  dewn  and  destroy 
supersonic  bombers  flying  at  great 
altitudes. 

This  and  other  missile  types  now 
nearing  production  embody  the  re¬ 
sults  of  an  eight-year  research  pro¬ 
gram  that  cost  better  than  $4 
billion  and  employed  the  talents  of 
countless  thousands  of  engineers 


and  scientists.  The  work  was  di¬ 
vided  almost  evenly  between  aero- 
dynamists  and  electronic  special¬ 
ists.  Few  electronic  firms  and 
research  laboratories  have  not  been 
touched  in  some  way  by  the  pro¬ 
gram. 

Cloak  and  Dagger 

The  origins  of  our  guided-missile 
program  go  back  to  the  holocaust 
that  marked  the  last  days  of  Hit¬ 
ler’s  Third  Reich.  Fleeing  their 
laboratories  at  Peenemuende  on  the 
sandy,  wind-swept  Baltic  seacoast 
to  escape  the  advancing  Red  Army, 
guided-missile  experts  of  the  Luft¬ 
waffe  and  army  ordnance  had 
scarcely  set  up  shop  in  the  Bavar¬ 
ian-Alps  village  of  Kochel  when 
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GROUND-TO-AIR — Bo*iiiq  GAPA  iumlalicd  ▼aluobt*  knowledge  about  rocket  AIR-TO-GROUND — Nary  lighter  launchee  Tiny  Tim 

alr-deieiue  technique  rocket  at  Inyokem.  Call!.,  teet  center 


GUIDED  MISSILES 


news  of  the  collapse  of  Gorman  re¬ 
sistance  reached  them. 

A  hasty  decision  was  made  to 
surrender  to  American  forces. 
Meanwhile,  technical  intelliKence 
teams  following  in  the  wake  of  the 
Allied  advance  uncovered  stores  of 
V-2  rockets  and  parts  in  the  vast 
underground  factories  at  Nord- 
hausen.  Army  missile  men  credit 
the  120  German  scientists  and  100 
rockets  evacuated  to  the  U.  S.  with 
saving  more  than  $50  million  and 
five  years  research  time  in  our 
program.  During  the  past  six 
years,  the  Army  has  test-fired 
nearly  seventy  V-2’s  at  White  Sands 
Proving  Grounds. 

German  Missiles 

The  first  V-2  rocket  struck  Lon¬ 
don  in  the  fall  of  1944.  Subse¬ 
quently  1,J52  V-2’s  were  fired 
against  England  and  1,314  against 
the  Dutch  port  of  Antwerp  after 
its  capture  by  the  Allies.  The  V-2 
was  47  ft  long.  Loaded,  it 
weighed  over  14  tons,  including  9.7 
tons  of  liquid  propellent.  The 
rocket  carried  its  2,000-ib  warhead 
250  miles.  Allied  intelligence  teams 
delving  into  German  naval  research 
notes  unearthed  plans  to  launch 
V-2’s  from  submarine-towed  cais¬ 


sons  that  could  surface  near  coastal 
targets. 

Forerunner  of  the  V-2,  the  V-1 
was  a  pulse  jet  guided  by  an  auto¬ 
pilot  with  compass  and  altimeter 
correction.  Thirty  feet  long,  it  had 
a  200-mile  range  and  loafed  along  at 
360  mph. 

Tactically  more  potent  than 
either  V-1  or  V-2  were  radio-con¬ 
trolled  glide  bombs  used  with  devas¬ 
tating  effect  against  Allied  shipping 
in  the  Mediterranean.  A  tone  con¬ 
trol  system  enabled  the  bombardier 


in  a  mother  plane  to  correct  the 
bomb’s  course  after  launching. 

Less  publicized  were  the  radio- 
controlled  antiaircraft  rockets 
Rheintochter  and  Wasserfall.  Was- 
serfall  was  guided  by  an  automatic 
aiming  device  working  in  conjunc¬ 
tion  with  Wurzburg  radar  fire-con¬ 
trol  equipment.  It  attained  a  1,700- 
mph  speed. 

Immune  to  Allied  electronic  coun¬ 
termeasures  was  the  Spieler,  a 
Luftwaffe  air-to-air  missile.  Spieler 
received  its  control  signals  from  the 


SPIELER — D«T*lop*<l  by  Gannoa  Luitwalf*.  tbU  olr-to-oir  miMll*  r«c«lT«d  coatrol 
•ignaU  OT*r  wlr*.  making  it  Immung  to  oloctroalc  conatormoasuiM.  Proximity  ins* 
IncrooMd  miuilo'a  doadllaoM 
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LOON — NaT7  ▼•raion  oi  Gcnnaa  V>1,  this  pilotlM*  pulM)*t  has  b««n  tuccMsfuny 
ilr*d  irom  ■ubmorlncs.  I*  carried  in  woterprooi  hanger  ait  oi  conning 

tower  while  underwater 


REGULUS — Chonce-Vought  missile  de¬ 
signed  ior  Naval  shore  bombardment 
and  amphibious  wariare 


INTERCEPTORS- 


Rfl 


LARK — ^Novy  ground-to-air  Inlerceptor  built  NIKE — Army  ground-to¬ 
by  Fairchild.  Newer  Nary  interceptors  In-  air  interceptor  developed 
elude  Terrier,  a  Johns  Hopkins-Convoir  lointly  by  Douglas  and 
missile  and  the  Sperry  Sparrow  Western  Electric 


FIREBIRD — Launched  irom  a  mother  plone,  this  early 
Ryon-built  Air  Force  missile  was  bracketed  on  target  by 
mother  plane's  radar.  Other  USAF  pilotless  lighters  are 
Boeing  Bowmarc  and  Hughes  Falcon 


mother  plane  neither  by  radar  nor 
radio  but  over  a  thin  wire  that  it 
spun-out  spider-like  during  flight. 

Glide  Bombs  and  Drones 

Guided  missiles  include  glide 
bombs  and  pilotless  aircraft  as<well 
as  rockets.  Prior  to  1946  American 
missiles  fell  almost  exclusively  into 


the  first  two, classes.  The  Bat,  a 
glide  bomb  giiided  to  its  target  by 
self-contained  radar,  sank  many 
tons  of  Japanese  shipping.  Other 
guided  bombs  such  as  Azon,  Razon 
and  Tarzon  were  used  in  the  ETO. 

First  pilotless  aircraft  were 
target  drones.  Jet  drones  like  the 
Ryan  Q-2  Firebee  are  still  useful  in 


training  antiaircraft  gunners  and 
radarmen.  Pilotless  planes  were 
used  tactically  during  World  War 
II  when  war-weary  B-17  bombers 
laden  with  high  explosive  were 
crashed  into  their  targets  by  com¬ 
mand  signals  from  a  mother  plane. 
The  Navy  recently  used  drone-con¬ 
trolled  F6F  Hellcats  against  objec- 
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CORPORAL  E — I>«T*lop*d  for  Army  br 
ColToch.  this  qround-lo-grotmd  mlssUo 
will  bo  built  b^  Flrostono 


MATADOR — Dosignotod  B-61.  this  Mar¬ 
tin-built  Air  Fores  tuboist  aircraft  is  ds- 
signsd  for  lonq-rangs  bombardntsnt 


VIKING  —  Launching  from  ssaplans 
tsndsr  Nojton  Sound.  Viking  is  built  by 
Gisn  L.  Martin 


tives  in  Korea.  A  built-in  tele-  stone  Arsenal.  Army  Kuided-mis- 
vision  camera  was  used  to  provide  sile  battalions  have  already  had  field 
the  pilot  with  a  display  of  the  training  with  Nike, 
drone’s  instrument  panel.  The  Navy  appears  to  favor  the 

Lockheed  QF-80  pilotless  jet  Convair  Terrier  as  its  ground-to- 
bombers  gathered  valuable  data  on  air  interceptor  missile, 
radiological  hazards  within  the  Viking-9,  offshoot  of  an  early  re- 
atomic  cloud  during  nuclear  tests  at  search  vehicle,  is  the  Navy  opposite 
Yucca  Flats,  Nevada.  The  QF-80  number  to  the  Corporal  E.  Viking 
uses  the  Sperry  E-4  autopilot  to  rounds  have  been  launched  from  the 
correct  unwanted  deviations  while  seaplane  tender  Norton  Sound, 
responding  to  command  signals.  A  newly-unveiled  Navy  missile. 
It  can  take  off  and  land  automatic-  Regulus,  is  designed  for  launching 
ally.  from  submarines,  surface  vessels 

The  Loon,  Navy  version  of  the  and  shore  bases.  A  KuAer  missile 
German  V-1,  has  been  successfully 
launched  from  submarines. 

Also  interested  in  pilotless  air¬ 
craft,  the  Air  Force  has  announced 
that  it  is  forming  squadrons  of 
Martin  B-61  Matadors. 

American  Rockets 

Army,  Air  Force  and  Navy 
Bureaus  of  Aeronautics  (BuAer) 
and  Ordnance  (BuOrd)  share  re¬ 
sponsibility  for  running  30-odd  mis¬ 
sile  development  programs  and  61 
major  development  facilities. 

The  Army  recently  announced 
production  of  two  missiles,  Nike  for 
air  defense  and  Corporal  E,  a  mis¬ 
sile  much  like  the  V-2,  for  ground- 
to-ground  bombardment.  A  con¬ 
tract  has  also  gone  out  to  Chrysler 
to  produce  Redstone,  a  long-range, 
ground-to-ground  missile  developed 
by  ex-€r€rman  scientists  at  Red- 


developed  by  Chance  Vought,  Regu¬ 
lus  requires  only  slight  modification 
of  the  launching  vessel.  Tactically, 
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FIG.  3 — Guidonc*  syatam  for  a  hypo- 
tholical  oir-dofons*  mlatiU 
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LAUNCHING  A  MISSILE 


Engin**!*  check  inatrumentation  during 
miacUe's  loat  "hangar  iUghI" 


Regulus  could  be  used  against 
coastal  targets  and  in  amphibious 
warfare. 

Missile  Guidance 

In  rockets,  drones  and  glide 
bombs  electronic  guidance  and  con¬ 
trol  play  essential  roles.  Control 
and  guidance  are  often  used  inter¬ 
changeably  to  denote  the  entire 
proce.ss  of  intelligence  and  man¬ 
euver  that  enables  a  missile  to 
hit  its  target.  In  guidance,  how¬ 
ever,  primary  emphasis  is  on  flight 
path  and  information  for  deter¬ 
mining  proper  course.  In  control, 
emphasis  is  on  course  changes  dur¬ 
ing  flight.  Basic  guidance  system 
for  a  hypothetical  long-range 
ground-bombardment  missile  is 
shown  in  Fig.  1. 

There  are  broadly  three  types  of 
guidance:  guidance  in  the  launch¬ 
ing  phase,  midcourse  guidance  and 
terminal  guidance.  A  common  sys¬ 
tem  used  in  the  launching  phase  is 
beam-rider  guidance.  A  beam,  such 
as  radar,  forms  a  line  in  space 
along  which  the  missile  is  directed. 
Equipment  built  into  the  missile 
enables  it  to  sense  deviation  from 
centerline.  Ampliflers,  servomech¬ 
anisms  and  movable  aerodynamic 
surfaces  restore  the  missile  to  cen¬ 
terline.  Basic  guidance  scheme  for 
a  hypothetical  air-defense  missile 
is  given  in  Fig.  2. 

Midcourse  guidance  is  essentially 
a  problem  in  navigation.  Proposed 
systems  include  celestial,  hyper¬ 
bolic,  gyroscopic  and  magneto¬ 
metric  navigation  as  well  as  preset 
guidance. 


Gorman  "MoiUorwagon"  hat  hydraulic 
lilt  to  petition  a  mittilo  on  firing  tablo 


Celestial  navigation  provides  that 
a  missile,  suitably  instrumented, 
follow  a  predetermined  course  with 
primary  reference  to  the  relative 
position  of  the  missile  and  selected 
celestial  bodies.  Determination  of 
the  vertical  to  the  earth’s  surface 
may  also  be  necessary. 

In  hyperbolic,  advantage  is  taken 
of  lines  of  position  obtained  by 
measuring  the  distance  of  the  navi¬ 
gating  equipment  from  two  or  more 
transmitters  of  known  location. 
Loran,  Decca  and  Gee  are  hyper¬ 
bolic  systems.  Navigation  systems 
may  also  make  use  of  the  earth’s 
magnetic  fleld  or  gyroscopic  effects. 

Homing 

Successful  terminal  guidance 
ends  with  the  missile  crashing  into 
its  target.  The  problem  is  one  of 


Gentry  cron*  tocurM  missile  for  fueling 
and  final  Instrument  check 


homing.  Active  homing  recalls  the 
Bat  glide  bomb  that  carried  its  own 
radar  to  illuminate  the  target.  Re¬ 
ceived  echos  gave  directional  course 
correction  through  gyro  stabilizers 
and  servomechanisms  moving  wing 
surfaces.  An  off-center  reflector 
enabled  the  radar  signal  to  bracket 
the  target. 

In  semiactive  homing  the  missile 
homes  on  a  target  illuminated  by  a 
third  source.  For  example,  an  air- 
to-air  missile  may  be  guided  by  re¬ 
flections  from  a  target  bracketed  by 
the  mother  plane’s  radar. 

A  missile  may  also  home  .on  the 
natural  radiations  of  the  target. 
These  may  be  light  or  infrared 
rays,  electric  or  magnetic  fields. 
Passive  homing  suggests  use  in 
long-range  bombardment  missiles 
that  may  home  on  signals  from 


Table  I — Flight  History  of  a  V-2  Rocket 


Time  Operation 

X  Time  switch  starts,  missile  rises  with  1-g  acceleration 

X-1  sec  E)oppler  transmitter  on 

3  sec  Guioing-heam  receiver  on 

4  sec  Inclination  program  begins 

40  sec  Dynamic  pressure  valve  closes,  warhead  fuze  is  armed 
42  sec  Misssile  at  6.2  miles,  speed  Mach  2 

47  sec  Combustion-cutoff  receiver  unblocked 

47-67  sec  Donpler  transmitter  on 

52  sec  Inclination  program  ends,  altitude  10  miles,  speed  Mach  3 

60  sec  Altitude  li.6  miles,  speed  Mach  4 

63  sec  Altitude  15.5  miles,  speed  Mach  4J^.  Combustion  cutoff,  if  con¬ 

trolled  by  intemting  accelerometer,  occurs  when  desired  v'docity 
is  attaint.  This  is  usually  3,363  mph 
88-90  sec  Doppler  transmitter  on 

90  sec  Time  switch  completes  cycle 

175  sec  Missile  attains  peak  of  trajectory,  about  50  miles 
320  sec  Missile  strikes  target 
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MUsiU  •toada  ira*  on  firing  toblo 
minulM  boforo  toko  off 


'Tho  miaailo  It  awoT"  .  .  .  V-2  ritoo  In 
a  cloud  of  tinoko  and  dual 


'It  la  now  X  mlaua  1S,14 

ofiicor  counta  final  aaconda 


ronga 


batteries.  The  electrical  fuze  net¬ 
work  in  the  warhead  has  a  capacitor 
filter  to  smooth  out  transients  in¬ 
troduced  by  the  switching  relays. 

Direction  Control  i 

The  control  surfaces  comprise 
four  tabs  and  four  vanes  in  the 
burning  jet.  The  vanes  and  tabs 
are  numbered  to  correspond  to  the 
rocket’s  fins.  The  axes  of  the  mis¬ 
sile  in  flight  and  the  control  sur¬ 
faces  are  shown  in  Fig.  3. 

Gyro  D  (Fig.  4A)  controls  rota¬ 
tion  about  the  D-axis  (pitch) 
through  operation  of  vanes  2  and  4. 
Gyro  EA  (Fig.  4B)  controls  rota¬ 
tion  about  the  E-axis  (yaw)  and  the 
A-axis  (spin)  through  operation  of 
vanes  1  and  3  (Fig.  3).  The  radio 
beam  also  controls  these  vanes. 

Displacing  vanes  1  and  3  in  the 


enemy  radio  transmitters  or  heat 
rays  from  war  plants  and  power 
stations. 

Electronic  Control 

Circuit  details  of  modem  missile- 
control  systems  are  classified.  How¬ 
ever,  the  control  system  of  the 
German  V-2  rocket  embodies  some 
basic  principles  of  missile  control. 

Range  for  V-2  is  determined  by 
cutting  off  the  fuel  supply  at  the 
proper  instant.  This  is  accom¬ 
plished  either  by  a  preset  timing 
switch  or  by  radio  signals  from  the 
ground  station.  Trajectory  and  fly¬ 
ing  position  are  determined  by  con¬ 
trol  surfaces,  not  spin.  Direction 
control  is  derived  from  a  preset 
steering  device  but  this  is  occasion¬ 
ally  assisted  by  a  radio  beam  that 
determines  direction  in  the  yaw 


plane.  The  missile  also  contains  a 
46-mc  radio  beacon ;  using  the  Dop¬ 
pler  principle,  the  ground  crew 
tracks  the  rocket  by  these  signals. 
Every  tenth  missile  is  equipped  also 
with  a  telemetering  transmitter  to 
provide  ground  monitoring  of  its 
performance  during  flight.  Instru¬ 
ments  and  control  equipment 
weight  868  pounds.  Power  is  sup¬ 
plied  primarily  by  27-volt  batteries ; 
d-c/a-c  motor-generator  sets  fur¬ 
nish  40  volts  at  600  cps. 

Sequence  of  time-dependent  ac¬ 
tion  is  controlled  by  a  time  switch. 
The  time  switch  is  started  by  the 
take-off  switch,  a  plug  that  flies  out 
as  the  missile  leaves  the  firing  table. 
The  take-off  switch  also  disengages 
the  ground  power  supply  used  to 
power  missile  circuits  prior  to  take¬ 
off  to  avoid  premature  discharge  of 
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network  reduces  missile's  hunting  about  flight  path 


same  direction  causes  rotation 
about  the  E-axis,  displacing  vanes 
1  and  S  in  opposite  directions  causes 
rotation  about  the  A-axis.  Displac¬ 
ing  vanes  2  and  4  in  the  same  di¬ 
rection  causes  rotation  about  the  D- 
axis. 

Tabs  are  provided  as  well  as 
vanes ;  vanes  give  control  at  take-off 
but  tabs  furnish  additional  control, 
particularly  over  spin,  that  vanes 
alone  could  not  give.  The  tabs  turn 
12  deg;  vanes  turn  24  deg.  Tabs  1 
and  3  are  linked  to  vanes  1  and  3. 

Tabs  2  and  4  have  separate  drive 
mechanisms  that  displace  them  in 
opposite  directions.  Tab  drive  is 
actuated  only  when  vanes  1  and  3 
respond  to  a  large  spin  signal, 
greater  than  3  deg.  The  tab  drive 
motors  move  slowly  but  once  the 
tabs  are  displaced,  they  remain  dis¬ 
placed  unless  a  .second  large  spin 
signal  is  received.  The  tabs  act  to 
compensate  for  structural  irregu¬ 
larities  that  tend  to  prcxluce  spin. 


This  adds  desired  loading  to  tabs 
1  and  3. 

The  inclination  program  (Table 
I)  rotates  the  missile  about  the  D- 
axis  and  is  produced  by  a  3,000-rpm 
d-c  torque  motor  that  causes  the  D 
gyro  to  process  about  the  D-axis. 
After  combustion  cutoff,  all  vanes 
and  tabs  return  to  null  position  and 
the  missile  behaves  as  a  projectile. 

Figures  4A  and  4B  show  how 
course  deviations,  sensed  by  the 
gyros,  are  converted  to  error  sig¬ 
nals  by  potentiometers.  Figure  5 
is  the  circuit  that  converts  these 
signals  into  rudder  movement. 
However,  if  signal  voltages  from 
the  D-E  and  A  potentiometers  were 
applied  directly  as  control  to  rudder 
motors,  a  vane,  moved  right  to  con¬ 
trol  left  deviation,  would  still  be 
right  when  the  missile  passed  null. 
Since  this  would  create  oscillation, 
the  vanes  are  returned  to  null  posi¬ 
tion  before  the  missile  restores  to 
course  centerline.  The  error  signal 


is  passed  through  a  double  differ¬ 
entiating  R-C  network  before  being 
applied  to  the  control  amplifiers. 
This  creates  an  advance  of  rudder 
current  ahead  of  missile  oscillation, 
which  can  be  described  as  causing 
a  leading  phase  shift. 

Combustion  Cutoff 

Combustion  cutoff  can  be  accom¬ 
plished  either  by  radio  signals  from 
the  ground  or  by  an  integrating 
accelerometer  in  the  missile.  The 
accelerometer  is  a  gyro  whose  rota¬ 
tion  speed  is  proportional  to  the  ac¬ 
celeration  so  that  the  number  of 
rotations  is  proportional  to  the 
velocity  attained.  There  are  two 
switch  cams  located  on  a  large  gear 
wheel  driven  through  a  gear  drive 
from  the  accelerometer.  The  first 
switch  reduces  thrust  from  25  to  8 
tons.  The  second  switch  cuts  off 
thrust.  The  two-stage  cutoff  is 
used  so  that  variations  in  duration 
of  cutoff  do  not  change  range. 

The  close-up  photograph  of  the 
V-2  on  the  firing  table  shows  part 
of  its  antenna  system.  The  lower 
part  of  the  fin  is  plastic  and  is  used 
to  support  rod-antenna  mountings. 
The  plastic  fin  tip  also  has  a  copper 
or  cadmium-plated  frame  connected 
to  the  tail  section.  This  frame  acts 
as  a  loop  antenna.  Loops  2  and  4 
are  ganged  to  receive  the  radio¬ 
control  signals  for  combustion  cut¬ 
off.  Rod  antennas  2  and  4  receive 
the  guiding-beam  signals.  Loops 
and  rods  1  and  3  are  telemetering 
antennas.  The  doors  of  sections  2 
and  4  in  the  body  of  the  missile  are 
mounted  on  insulating  wood  frames 
and  function  as  a  dipole  antenna  for 
the  Doppler  transmitter. 
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Television-type  scanner  illuminates  specimen  in  compound  microscope  to  obtain  pictures 
superior  in  size,  brightness,  contrast  and  resolution  to  those  of  normal  microscope.  Discrete 
particles  are  automatically  counted  and  sized 


By  F.  ROBERTS,  J.  Z.  YOUNG  and  D.  CAUSLEY 

Department  o/  Anatomy 
University  College  Lomlon 
London,  England 


The  flying-spot  microscope,  as 
its  name  implies,  is  a  combina¬ 
tion  of  a  microscope  and  the  well- 
know  flying-spot  video  generator'. 
To  convert  such  a  video  generator 
into  a  flying-spot  microscope  a 
standard  compound  microscope  is 
used  in  place  of  the  transparency 
(Fig.  1). 

A  greatly  reduced  image  of  the 
flying  spot  on  the  scanner  tube,  is 
projected  onto  the  microscope  speci¬ 
men  mounted  on  the  microscope 
slide.  As  this  imaged  spot  is  ap¬ 
proximately  of  diameter 
.  1.22  X  , .  , 

where  X  =  wavelength  of  light  from 
scanner  in  |i.  =  10*^  centimeter  and 
N.  A.  =  numerical  aperture  of  mi¬ 
croscope  objective  (varies  from 


low-power  value  of  0.15  to  the  high- 
power  oil-immersion  value  of  1.4). 
For  the  green-emitting  scanner 
tube  X  =  0.5  |i  and  therefore  d 
=  0.5  !«..  This  approaches  the  diam¬ 
eter  of  the  smallest  particle  that 
can  be  resolved  in  the  conventional 
microscope,  and  is  very  small  com¬ 
pared  with  the  usual  size  of  micro¬ 
scopic  objects. 

'  The  microscope  specimen  is 
scanned  by  this  spot  and  by  means 
of  the  multiplier  phototube  the  two- 
dimensional  density  distribution  of 
the  microscope  specimen  is  con¬ 
verted  into  the  familiar  voltage¬ 
time  relationship  of  a  typical  video 
signal.  The  signal  from  the  photo¬ 
tube  is  amplifled  by  the  video  ampli¬ 
fier,  phase  and  amplitude  corrected 
for  lens  aberrations,  and  used  to 


intensity  modulate  the  display  pic¬ 
ture  tube,  giving  a  bright  projec¬ 
tion  picture  of  the  microscopic 
specimen.  At  the  same  time  this 
output  is  fed  to  the  appropriate  sec¬ 
tion  of  the  high-speed  counting 
equipment. 

Automatic  Counting 

In  chemical  engineering,  clinical 
medicine  and  general  microscopic 
research  work  it  is  often  desired  to 
count  particles  such  as  powders, 
blood  cells,  photographic  grains  and 
so  on.  The  flying-spot  microscope 
allows  this  to  be  done  automatically.* 

A  birefringent  crystal  is  mounted 
at  a  convenient  point  between  the 
raster  and  the  specimen,  and  a 
polarizing  cube  is  mounted  below 
the  condensing  lens.  An  additional 
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Flying-Spot  Microscope 


CompUt*  tatup  ol  nyinq-spol  microscopa  conaists  of  scannar  (tail),  optical  microscopa,  phototuba  (canlar),  tlma  baaa  qanarator  (raar) 
ond  aiawinq  monitor.  Any  numbar  oi  rapaotara  may  ba  addad.  and  additional  alactronlc  maqnliicatioa  amployad 
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phototube  is  mounted  at  right 
angles  to  the  original  phototube.  An 
ani  icoincidence  circuit  is  connected 
between  the  phototube  outputs  and 
the  counter.  The  counter-start 
and-stop  mechanisms  are  con¬ 
nected  to  the  microscope  frame¬ 
blanking  amplifier  via  differen¬ 
tiating  circuits. 

Thus  the  flying  spot  from  the 
objective  is  split  into  two  spots  by 
the  birefringent  crystal  and  the 
specimen  is  now  scanned  by  two 
spots  instead  of  one.  The  spots  are 
adjusted  one  line-width  apart  in  the 
vertical  direction  and  polarized  at 
90  degrees  to  one  another.  The 
transmitted  light  from  these  spots 
is  collected  by  the  condensing  lens 
and  passed  to  the  phototubes  via  the 
polarizing  cube,  which  transmits 
the  light  from  one  polarized  spot  to 
one  phototube  and  reflects  the  light 
from  the  other  polarized  spot  to 
the  other  phototube.  Each  photo¬ 
tube  therefore  receives  light  from 
one  spot  only. 

This  process  is  illustrated  in  Fig. 
2.  In  Fig.  2A  two  spots  are 
approaching  a  microscopic  particle 
scanning  from  above,  one  spot 
being  one  line-width  above  the 
other.  First,  one  spot  will  hit 
the  particle  and  be  obscured  as  in 


Fig.  2B.  The  result  is  that  a  signal 
will  be  generated  by  its  associated 
phototube.  This  pulse  then  passes 
through  the  anticoincidence  circuit 
to  the  counter,  which  registers  once. 

When  this  spot  returns  to  the 
same  particle  on  the  next  line  it  will 
be  one  line  lower,  and  its  companion 
spot  will  have  taken  its  former 
place,  one  line-width  above  (Fig. 
2C).  The  result  is  that  both  spots 
are  now  obscured  by  the  particle 
and  both  phototubes  generate 
pulses.  These  pulses  are  prevented 
from  operating  the  counter  circuit 
by  the  anticoincidence  circuit; 
therefore  no  count  is  made  until 
the  time  when  the  bottom  spot  is 


FIG.  2 — Drawlaga  ahow  how  dual-apot 
aratam  parmita  outomatic  counting 


Photograph  of  acraan  ahowlng  o  croaa 
aactlon  of  a  narra  trunk  at  300  X 


off  the  particle,  the  top  spot  being 
obscured  (Fig.  2D).  A  signal  is  now 
passed  to  the  inhibiting  section  of 
the  anticoincidence  circuit,  and  no 
signal  is  passed  to  the  counter ;  the 
latter  will  therefore  read  a  count 
equal  to  the  number  of  particles. 

Biological  Applications 

Because  of  the  narrow  spectral 
sensitivity  of  the  eye,  blue  or  green 
light  is  generally  used  for  illumina¬ 
tion  with  the  conventional  micro¬ 
scope.  However,  if  the  wavelengrth 
of  the  exciting  energy  is  reduced, 
important  gains  in  resolution  and 
contrast  can  be  obtained. 

Resolution  being  proportional  to 
1  A,  any  reduction  in  X  will  show  up 
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Enlarged  ▼•ralon  of  portion  of  norro 
trunk  (3.000  X)  thowa  IndiTidooI  fibor 


immediately  in  increased  resolving 
power,  providing  the  lens  in  use  is 
corrected  for  the  new  excitation 
band.  Shortening  of  the  wavelength 
of  the  excitation  leads  directly  to 
the  ultraviolet  region  of  the  spec¬ 
trum.  This  region  is  most  important 
biologically  for  some  constituents  of 
the  living  cell  show  selective  ab¬ 
sorption  over  the  range  2,500  to 
8,000  Angstrom  units. 

Thus  it  is  no  longer  necessary  to 
kill  cells  by  staining  in  order  to  ob¬ 
tain  the  contrast  necessary  for 
observation.  By  using  color-tele¬ 
vision  technique,  it  should  be 
possible  to  color-translate  from  the 
deep  ultraviolet  to  the  visible 
spectrum  in  such  a  manner  that 
each  ultraviolet  spectral  absorbing 
characteristic  of  the  living  cell  is 
represented  by  a  particular  color. 
The  final  result  would  be  to  obtain 
a  picture  of  the  living  cell  in  color, 
each  shade  representing  a  par¬ 
ticular  constituent. 

Apart  from  convenience,  this 
method  of  dealing  with  the  ultra¬ 
violet  region  of  the  spectrum  should 
show  considerable  improvements 
over  any  photographic  method. 
Ultraviolet  radiation  is  toxic  and  it 
is  therefore  necessary  to  keep  down 
the  dosage.  The  superior  efficiency 
of  the  flying-spot  technique  in  the 
ultraviolet  region  ensures  a  much 
smaller  dosage  than  would  be  re¬ 
quired  if  either  the  film  or  tele¬ 
vision  camera  were  used. 

Other  Applications 

The  examination  of  the  retina  of 
the  eye  using  an  ophthalmoscope 
presents  many  difficulties.  These  are 
greatly  multiplied  if  defects  of  the 
retina  have  to  be  demonstrated  to 
an  audience.  A  low-power  version  of 
the  flying-spot  microscope  can  be 


C«Q  of  a  "roof  rfp"  dividing  (5.000  X) 
Uluatratos  application  to  living  coUa 


used  to  give  large-screen  pictures  of 
the  retina,  making  observation  and 
demonstration  easy.  In  a  simple 
equipment  the  lens  of  the  eye  itself 
can  be  used  as  the  microscope. 

In  atomic  energy  research,  it  is 
often  necessary  to  view  material 
which  is  highly  radioactive.  This 
has  been  done  by  attaching  an 
optical  train  to  the  microscope. 
However,  a  great  deal  of  light  is 
lost,  and  the  mechanical  difficulties 
are  rapidly  multiplied  as  the  optical 
train  is  increased  in  length.  By  the 
use  of  the  flying-spot  microscope, 
dangerous  materials  can  be  ex¬ 
amined  in  comfort  at  any  distance 
and  no  limits  are  set  on  the  power 
of  objective  that  can  be  used. 

A  standard  type  of  long-term 
memory  for  machines  is  the  card 
index.  It  is  bulky  and  the  access 
time  long.  By  the  use  of  a  flying- 
spot  microscope  the  information 
stored  on  microfilm  can  be  passed 
through  an  optical  gate,  the  ob¬ 
jective  lens  of  the  microscope.  The 
flying  spot  then  picks  off  the  in¬ 
formation,  and  the  resulting  output 
of  the  phototube  passes  to  short¬ 
term  memory  equipment  or  elec¬ 
trical  decoders. 

The  storage  capacity  and  access 
times  of  such  a  memory  should  be 
many  times  better  than  the  stand¬ 
ard  long-term  memory  systems. 

Tubes  Used 

While  in  reference  1  the  use  of 
standard  kinescopes  as  scanner 
tubes  is  advocated,  such  tubes  are 
quite  useless  in  flying-spot  micro¬ 
scopy  because  of  long  afterglow 
and  large  spot  size.  Inexpensive 
scanner  tubes  specially  chosen  for 
appropriate  spectral  emission  (yel¬ 
low,  green,  ultraviolet),  spot  size 
and  resulting  high  signal  to  noise 


White  coll  from  boM  marrow  onlorgod 
10.000  tlmoa  by  flyteg-apot  mlcroscopo 
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ratio  are,  however,  available. 

The  phototubes  used  are  specially 
chosen  for  high  cathode  sensitivity 
and  low  noise. 

While  for  all  the  usual  micror 
scopic  specimens  the  usual  tele¬ 
vision-type  kinescope  gives  excel¬ 
lent  results,  certain  high-resolution, 
low-contrast  materials,  such  as  live 
bacteria  and  certain  diatoms,  re¬ 
quire  the  magnesium  fluoride  radar 
tube  display.  The  time  bases  are 
still  the  standard  television  speed 
and  as  a  result  the  signal  to  noise 
is  increased  by  the  square  root  of 
the  numbers  of  rasters  stored  in 
the  magnesium  fluoride  phosphor 
decay  time. 

A  new  equipment,  which  while 
retaining  television  scanning  speeds 
for  field  finding,  allows  a  four  sec¬ 
ond  frame,  one  thousand  line  time 
bases  to  be  switched  in,  has  been 
developed. 

This  new  machine  permits  the 
use  of  electronic  beam  switching  in 
place  of  the  calcite  and  polarizing 
cube  and  leads  to  much  cheaper 
counting  equipment.  Slow-speed 
scanning  also  reduces  the  dosage 
to  the  cell  which  is  particularly  im¬ 
portant  when  using  ultraviolet. 
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Coaxial.  Switch  foi  Rapid 


CIrculat  l*T«r  Is  drivsn  by  motor  bohlnd  plots  at  oppor  lolt  moTtng  rods  Into 
contact  with  tho  innor  conductor 


FIG.  1 — Coaxlol  switch  (A)  usos  circular  loTor  to  oporato  sight  contacting  rods 
simultansously.  Vortical  cross-ssction  (B)  shows  uss  of  spring-loadsd  ball  as  rod 
slsbtricol  contact 


By  JOHN  T.  WILNER 

Direetor  of  Bnoineerinff 
WBAL-TV 
Baltimore,  Ui, 


A  SWITCHING  SYSTEM  has  been  de¬ 
scribed*  which  enables  an  oper¬ 
ator  to  replace  the  main  transmitter 
with  the  emergency  transmitter  in 
the  event  of  failure  of  the  first  unit. 
The  switch  described  was  designed 
for  use  on  a  low-frequency  televi¬ 
sion  channel. 

This  article  describes  another 
switch  which  can  be  used  on  all  vhf 
channels,  and  probably  some  of  the 
lower  uhf  channels,  to  switch 
auxiliary  transmitters,  cut  a 
power  amplifier  in  or  out  of 
service,  or  switch  a  dummy  load  to 
a  transmitter  for  test  purposes. 

The  system  is  quick  acting  and 
introduces  no  distortion  to  the  tele¬ 
vision  signal. 

Operation 

The  construction  of  the  switch  is 
shown  in  Fig.  lA. 

Eight  chromium-plated  steel  rods 
pass  through  the  outer  conductor  of 
the  transmission  line  to  make  con¬ 
tact  with  the  inner  conductor.  The 
surfaces  of  the  rods  which  come 
against  the  inner  conductor  have 
the  same  radius  as  the  conductor 
to  insure  good  contact.  With  the 
switch  in  the  open  position  all  eight 
rods  are  withdrawn  until  their  ends 
are  flush  with  the  inside  of  the 
outer  conductors  so  that  in  the  open 
position,  no  discontinuity  of  the 
transmission  line  will  exist. 

The  switch  is  opened  and  closed 
through  mechanical  links  connecting 
each  rod  to  a  common  circular  lever. 
This  lever  is  moved  by  a  motor- 
operated  connecting  rod.  Pressure 
for  closing  the  rod  is  applied 
through  a  spring  so  that  all  eight 
rods  make  pressure  contact  with 
the  inner  connector. 

At  the  frequency  of  channel  11 
a  quarter  wave  in  such  a  transmis- 
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Transmitter  Changing 


Fast-acting  system  usable  on  all  vhf  channels  permits  switching  from  main  to  standby 
transmitter  within  four  seconds.  Standing-wave  ratio  can  be  held  to  better  than  1.05-to-l 

on  channel  11  for  15-mc  bandwidth 


sion  line  in  free  space  becomes  14.8 
inches.  Since  the  installation  of  the 
switch  required  that  the  side  re¬ 
actances  around  the  carrier  be  can¬ 
celled  out  by  a  stub,  it  is  essential 
that  contact  bb  made  between  the 
inner  and  outer  conductor  at  exactly 
the  same  place  regardless  of  the 
wear  or  mechanical  tolerances  of 
the  mechanism  during  operations. 

For  this  reason  a  circular  millway 
was  cut  into  the  side  of  each  rod  as 
shown  in  Fig.  IB.  A  steel  ball  under 
spring  pressure  engaging  this  mill¬ 
way  insures  that  the  rod  will  always 
make  sliding  contact  at  the  same 
surfaces.  This  steel-ball  contactor 
also  provides  the  shortest  electrical 
path  between  the  inner  and  outer 
connectors,  thus  maintaining  the 
same  characteristics  throughout  its 
life. 


f” 


FIG.  2 — Plac*mMit  oi  awllchM  and 
■hortinq  stubt  In  tranradasion  Ubm 


The  switch  was  installed  in  the 
transmission  lines  as  shown  in  Fig. 
2.  Two  switches  are  required  for 
each  of  the  audio  and  the  video 
transmitters.  In  each  case  the  out¬ 
puts  of  both  transmitters  come  to 
a  junction  T-fitting  from  which 
power  is  fed  to  the  antenna  system. 

The  switches  are  placed  a  quarter 
wavelength  on  either  side  of  the 
junction  with  the  ball  pressure 
against  the  rods  on  the  side  away 
from  the  junction.  A  quarter-wave 
short-circuiting  stub  is  placed  one- 
quarter  wavelength  from  this  same 
junction  towards  the  antenna.  Since 
similar  reactances  one-quarter  wave 
apart  cancel  each  other,  a  low  stand¬ 
ing-wave  ratio  is  obtained  over  a 
large  portion  of  the  television  spec¬ 
trum.’  Figure  3  shows  the  standing- 
wave  ratio  of  input  to  the  transmis¬ 
sion  line  that  the  main  transmitter 
would  normally  see  with  the  an¬ 
tenna  disconnected  and  a  dummy 
load  inserted  in  its  place.  A  stand¬ 
ing-wave  ratio  of  better  than  1.06- 
to-1  is  obtained  for  about  a  15-mc 
bandwidth. 

After  the  switches  had  been  in 


operation  several  months  a  check 
was  made  on  standing-wave  ratio 
and  quality  of  the  transmitter  pic¬ 
ture.  No  discernible  change  was 
noticed. 

Controls 

A  control  panel  next  to  the  main 
transmitter  operating  panel  is  ar¬ 
ranged  so  that  throwing  one  switch 
will  remove  plate  voltage  from  the 
defective  transmitter,  operate  the 
r-f  switches  and  apply  plate  voltage 
to  the  standby  transmitter.  Each 
of  these  operations  can  also  be  made 
individually  from  separate  switches 
on  the  same  panel.  The  time  for  the 
complete  operation  in  the  automatic 
position  is  4  seconds,  this  being 
determined  entirely  by  the  speed  of 
the  operating  motor. 

Acknowledgment  is  made  to  mem¬ 
bers  of  the  engineering  department, 
especially  Harrison  Brooks,  assist¬ 
ant  chief  engineer,  who  aided  in  the 
development  of  this  project. 
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Piecise  Parts  Sorting 


Operating  principles  and  electronic  circuits  of  three  basic  types  of  precision  dimension- 
measuring  gages — the  electrical  switch-type,  electromechanical  moving-core  type  and  the 
electronic  moving-coil  type — in  which  the  sensing  spindle  moves  the  contacts,  core  or 

coils  respectively 


An  automatic  gage  is  a  machine 
kdesigned  to  inspect  parts  on 
a  production-line  basis  without  the 
aid  of  many  operators.  It  generally 
consists  of  a  hopper,  a  metering  or 
feeding  device,  a  measuring  device 
and  provision  for  disposal  of  the 
measured  product.  This  article  con¬ 
siders  the  electronic  and  electrical 
devices  which  do  the  measuring  and 
actuate  the  disposal  units. 

Contact-Type  Gages 

The  simplest  of  these  measuring 
devices  is  the  electrical  contact  or 
switch  type  which  generally  in¬ 
corporates  a  spindle  similar  to  that 
of  a  dial  indicator.  Changes  in  size 
of  the  workpiece  move  the  spindle 
which  in  turn  actuates  switches. 
Operation  of  the  switches,  one  of 
which  is  usually  provided  for  the 
high  limit  and  one  for  the  low  limit, 
sets  up  electrical  circuits  which  can 
be  used  to  control  disposal  traps  and 
auxiliary  equipment. 

Several  makes  of  this  type  of  unit 
are  available,  all  of  them  similar  in 
basic  operation.  Figure  1  shows 
the  combination  electric  switch-in¬ 
dicator  unit  called  the  Electricator, 
which  is  usually  used  in  conjunction 
with  the  power  unit  shown  in  Fig. 
2.  Each  of  the  limit  switch  con¬ 
tacts  is  tied  in  with  the  grid  circuit 
of  a  separate  thyratron  tube  which 
is  basically  an  electronic  relay. 
When  the  switch  contact  is  closed,  it 
causes  the  thyratron  to  fire. 

Due  to  the  nature  of  the  thyra¬ 
tron  on  d-c  operation,  the  circuit  is 
nonreversible.  If  a  borderline  piece 
is  being  measured  and  the  contacts 


Hack  contain*  (top  to  bottom)  powor 
■uppty.  clossUlot.  aolonold  aupply  ond 
gogo  ompliftor 


close  momentarily,  the  thyratron 
tube  will  go  into  operation  and,  re¬ 
gardless  of  how  much  the  limit 
switch  contacts  chatter,  a  steady 
signal  is  received.  This  is  essential 
for  automatic  gaging.  If  the  cir¬ 
cuit  is  not  instantly  self-holding  or 
nonreversing,  traps  and  other  ele¬ 
ments  will  chatter  and  may  produce 
an  apparent  error  in  measuring. 

The  switch-type  unit  has  several 
advantages.  It  is  the  least  ex¬ 
pensive  basic  measuring  device 
available  commercially  which  will 


set  up  an  electrical  Impulse  in  ac¬ 
cordance  with  the  size  of  the  part 
The  repeat  characteristics  of  this 
type  of  unit  are  good,  especially  con¬ 
sidering  that  it  is  a  fairly  inex¬ 
pensive  piece  of  equipment.  The 
repeat  characteristics  of  this  par¬ 
ticular  unit  are  on  the  order  of 
twenty-five  millionths  of  an  inch  or 
better.  While  this  means  that  it  can 
be  used  for  fairly  close  tolerances, 
using  the  customary  10-percent 
gage  maker’s  tolerance,  the  unit  is 
generally  used  where  limits  are 
greater  than  plus  or  minus  0.00025- 
inch.  There  have  been  cases  where 
it  has  been  used  for  O.OOOl-inch 
limits,  but  here  gage  maker’s  toler¬ 
ance  is  being  exceeded. 

The  main  disadvantage  of  this 
unit  is  that  it  is  a  mechanical  de¬ 
vice.  As  such,  it  is  possible  to  have 
a  little  bounce  at  the  electrical 
limits  if  the  spindle  is  moved  too 
rapidly,  when  pieces  are  passed 
under  it  at  high  rates  of  speed.  This 
may  cause  some  apparent  inac¬ 
curacy  at  one  of  the  limits.  In  gen¬ 
eral,  this  type  of  unit  is  used  for 
jobs  where  less  than  100  pieces  per 
minute  have  to  be  checked. 

Electromagnetic  Gages 

In  the  electromagnetic  gage  the 
spindle  moves  an  iron  core  between 
two  coils  as  in  Fig.  3.  This  type  of 
gage  is  generally  energized  with  60- 
cycle  current.  The  electromagnetic 
type  of  gage  can  be  made  extremely 
sensitive  and  with  very  high  magni¬ 
fication.  It  is  not  uncommon  to  find 
such  gages  with  scales  graduated  in 
millionths  of  an  inch. 
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The  electromagnetic  gage  head 
contains  two  coils  which  are  fixed 
to  the  gage  head  casting.  These 
coils  have  independent  magnetic 
fields  with  a  movable  common  arma¬ 
ture  operating  approximately  mid¬ 
way  between  them.  The  armature 
is  pivot-mounted  at  one  end  and 
floats  freely  at  the  other  end.  It  is 
flexibly  coupled  at  the  spindle,  so 
any  movement  of  the  spindle  is 
transferred  to  the  armature. 

The  electromagnetic  gage  circuit, 
in  Fig.  4,  is  actually  a  bridge  circuit 
using  coils  in  the  bridge  legs.  Move¬ 
ment  of  the  gage  spindle  moves  the 
armature  relative  to  the  two  fixed 
coils  and  unbalances  the  magnetic 
field.  This  produces  a  compara¬ 
tively  large  change  of  current  for 
extremely  small  movements  of  the 
spindle.  The  microammeter  meas¬ 
ures  the  amount  of  the  unbalance 
and  is  generally  calibrated  to  show 
spindle  movement  to  small  fractions 
of  an  inch. 

The  magnification  of  this  type  of 
gage  is  adjustable.  By  increasing 
the  gap  between  the  two  coils  and 
reducing  the  size  of  the  armature, 
magnification  is  decreased.  Magnifi¬ 
cation  can  be  increased  by  decreas¬ 
ing  the  air  gap. 

Despite  the  electrical  actuation  of 
such  gages,  certain  time  lags  are 
inevitable.  Suppose  that  an  auto¬ 
matic  gage  is  to  be  built  for  measur¬ 
ing  a  small  cylindrical  piece  which 
is  to  pass  underneath  either  a 
cylindrically  radiused  contact  or  one 
with  a  very  small  flat.  Since  a 
cylindrical  piece  is  being  introduced 
under  a  cylindrical  anvil,  the  maxi¬ 


Dlipoaol  chul*  hoB  nnaib«r  oi  BoUnold-opBralBd  trap  doora.  nonnally  open,  which 
direct  plecM  to  prooor  Blidoa 


mum  dimension  or  the  time  for 
which  the  spindle  will  be  in  its  up¬ 
permost  position  is  short. 

With  the  electromagnetic  gage 
operating  on  60  cycles,  it  requires 
perhaps  two  cycles  or  roughly  one- 
thirtieth  second  and  probably  a 
little  bit  more,  to  provide  a  safety 
factor.  This  may  sound  fast  but 
time  is  required  to  get  the  piece 
from  the  feed  chute  into  the  meter¬ 
ing  device,  push  it  through  the  gage 
and  then  down  the  disposal  chute. 
Considering  that  the  time  the  work- 
piece  must  spend  under  the  measur¬ 
ing  contact  limits  the  maximum 
speed  of  the  pusher  or  metering  de¬ 
vice,  one-thirtieth  second  is  none 
too  fast.  It  limits  the  maximum 
speed  of  the  part  past  the  contact 
and  therefore  limits  gage  design  to 
a  maximum  speed  of  possibly  60  to 


FIG.  1 — Combinatioa  •lactric  •witch  and 
indicator  qaqa 


70  pieces  a  minute. 

In  the  electronic-mechanical  type 
of  gage,  the  movable  coil  is  at¬ 
tached  to  thq  spindle  and  two  fixed 
coils  are  fastened  to  the  gage  head 
casting,  as  in  Fig.  6.  Movement  of 
the  spindle  in  accordance  with  size 
differences  of  the  parts  changes  the 
relative  position  of  the  spindle  coil 
to  the  fixed  coils. 

High  Frequency 

While  this  is  not  too  much  unlike 
the  60-cycle  gage,  there  is  an  im¬ 
portant  difference.  The  current 
passing  through  the  coils  is  operat¬ 
ing  at  100,000  cycles  or  more  per 
second.  For  the  sake  of  illustra¬ 
tion,  assume  the  same  gaging  condi¬ 
tions  as  previously  described, 
wherein  a  small  cylindrical  piece  is 
passing  under  the  spindle.  If  two 
or  three  electrical  cycles  are  allowed 
for  the  circuit  to  reach  equilibrium, 
1/30,000  second  has  been  used  for 
the  measurement.  While  the  theo¬ 
retical  speed  is  never  achieved  in 
actual  practice,  this  is  roughly  1,000 
times  as  fast  as  the  gage  using  60- 
cycle  current.  Actual  tests  with 
this  type  of  device  have  shown  that 
the  speed  is  quite  high. 

The  amplifier  circuit  used  with 
the  electronic  gage  is  shown  in  Fig. 
6.  The  voltage  regulator  tube  in 
the  power  supply  permits  the  cir¬ 
cuit  to  withstand  a  line  voltage 
variation  of  ±10  percent  with  less 
than  I  percent  meter  variation. 

The  1.00,000-cp8  frequency  of  the 
6K6  oscillator  tube  is  maintained 
within  close  limits  by  a  6SN7  con¬ 
trol  tube.  Part  of  the  high-fre- 
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FIQ.  3 — ElactromagMtlc  9oq«  h*ad  haa 
two  lixad  coiU  and  a  moTobU  araatare 
attached  to  fho  qaqinq  aplndlo 


quency  a-c  is  applied  to  the  gage 
head  coils  and  part  to  the  zero 
adjustment 

The  zero  adjustment  contains  a 
coil  almost  identical  electrically 
with  the  head  coil  assembly.  In  the 
gage  head,  the  high-frequency  sig¬ 
nal  energizes  the  stationary  coils, 
with  no  direct  connection  to  the 
spindle  coil.  However,  displacement 
of  the  spindle  coil  from  the  region 
around  the  electrical  neutral  posi¬ 
tion  induces  a  varying  voltage  at 
100,000  cps  in  the  spindle  coil.  This 
voltage  is  almost  directly  propor¬ 
tional  to  contact  point  displace¬ 
ment  This  induced  voltage  passes 
to  a  four-stage  amplifier  consisting 
of  three  6SJ7  and  one  6K6. 

The  6SN7  phase  detector  is  in  the 
circuit  to  allow  measurement  with 


FIG.  4 — Coils  act  as  Isqs  in  boloncsd 
bridge  circuit.  Microommstsr  msosuros 
the  unbalance 


the  spindle  moving  up,  or  with  the 
spindle  moving  down  and  overlook¬ 
ing  the  opposite  spindle  motion. 
The  rectifier  portion  of  the  6SN7 
converts  the  amplified  100,000-cps 
signal  into  d-c  at  a  potential  of  be¬ 
tween  0  and  50  volts  essentially  in 
direct  proportion  to  the  spindle 
position.  This  voltage  operates  the 
meter  and  is  available  to  operate 
the  classifiers  or  segregators  which 
are  essential  to  automatic  gaging. 

Sorting 

When  a  measured  workpiece  is 
removed  from  beneath  the  spindle 
of  a  comparator,  the  size  signal  is 
lost.  Some  means  must  be  provided 
to  hold  the  signal,  even  after  the 
parts  are  removed,  until  the  part 
has  had  a  chance  to  pass  through 


the  disposal  as  the  signal  directs. 

Some  means  must  also  be  pro¬ 
vided  to  decide  into  what  size  cate¬ 
gory  the  workpiece  belongs.  This 
is  also  properly  a  function  of  the 
classifier. 

The  classifier  consists  of  a  series 
of  d-c  operated,  nonreversing  thy- 
ratrons,  one  for  each  size  category, 
as  in  Fig.  7.  Each  of  these  is  trig¬ 
gered  to  fire  at  slightly  higher  volt¬ 
age  than  its  predecessor.  As  the 
gage  signal  voltage  (0-60  volts) 
rises  in  accordance  with  the  size  of 
the  part,  one  thyratron  after 
another  fires.  Equilibrium  is 
reached  when  the  gage  voltage  has 
reached  its  peak,  operating  certain 
thyratrons,  but  is  not  high  enough 
to  fire  the  next  one  in  the  series. 
The  last  thyratron  to  fire  operates 
its  associated  relay,  holding  that 
condition  until  cleared  by  the  oper¬ 
ation  of  a  switch. 

The  disposal  system  consists  bas¬ 
ically  of  a  chute  in  which  there  are 
a  number  of  solenoid-operated  trap 
doors.  These  doors  are  normally 
in  their  relaxed  position  so  that  a 
work-piece  can  drop  straight 
through.  When  one  of  the  classifier 
relays  operates,  it  energizes  its 
associated  trap  door  solenoid.  This 
causes  the  trap  door  to  move,  block¬ 
ing  the  free  fall  of  the  measured 
workpiece  and  directing  it  into  a 
particular  disposal  pan  or  box. 

The  basic  means  of  measuring 
with  the  electronic  gage  head  and  a 
classifier  remains  the  same  for  all 
gages  using  the  gage  head  and  clas¬ 
sifier.  The  primary  variations  are 
in  the  sensitivity  of  the  particular 
electronic  gage  and  the  number  of 


FIG.  5 — □•ctromochanical  typ*  gag* 
bos  movabl*  coils  on  spiadl*  and  two 
«  Ibwd  coils 
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FIG.  7 — ClastUiM  it  tcriM  oi  d<  operated  nonrereraloq  thTrotrone  which  hold  part  else  elqnal  natU  cleared 


classifications  needed  which,  in 
turn,  determine  the  size  of  a  classi¬ 
fier. 

Applications 

In  the  manufacture  of  contoured 
zipper  wire,  the  drawing  machine 
occasionally  pulls  the  wire  unevenly, 
causing  sections  to  be  smaller  than 
the  rest  of  the  wire.  When  the  wire 
is  finished,  it  is  put  into  automatic 
zipper-making  machines.  When  one 
of  the  undersize  or  necked-down 
sections  goes  through,  the  machine 
makes  a  zipper  which  will  not  stay 
closed. 

An  electronic  gage  was  put  on 
this  job.  It  was  found  that  small 


necked-down  sections  which  went 
by  in  about  1/600  second  could  be 
picked  out.  It  is  possible  in  that 
extremely  short  time  to  pick  up  the 
size  signal  and  operate  auxiliary 
equipment. 

The  high  speed  possible  is  not  yet 
entirely  practical  for  automatic 
gaging  because  of  limitations  on 
speed  of  material  handling.  Elec¬ 
tronic  equipment  has  already  been 
built  that  will  gage  and  sort  400 
pieces  per  minute.  Tests  show  that 
an  entire  measuring  unit,  classifier 
and  electrical  sorting  device  can  be 
made  to  operate  at  rates  better  than 
500  pieces  per  minute.  For  most 
operations  it  is  not  possible  to  feed 


at  this  rate,  so  up  to  now  the  full 
effectiveness  of  the  gage  has  not 
been  used.  However,  this  high 
speed  of  response  gives  the  gage  a 
high  margin  of  safety. 

The  electronic-mechanical  gage 
also  has  the  advantage  of  being  able 
to  provide  extremely  high  magni¬ 
fication  with  scales  graduated  in 
miliionths.  This  type  of  unit  must 
touch  the  work  and  is  therefore  not 
at  all  suitable  where  thickness  of 
soft  material  must  be  measured.  In 
continuous  measuring  it  cannot  be 
used  where  the  material  has  a 
widely  varying  pass  line  or  where 
it  is  extremely  hot,  as  in  a  hot-strip 
mill. 
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How  to  Design 


Typical  dock  mhowing  rodlot*Uphon*-«<iuippod  boats.  ETory  Tortical  proioctlon 
(•scopt  lor  obrious  lolophono  polo  and  bark-oncrustod  pilings)  roprosonts  a  dliior- 
ont  hopolul  solution  to  tho  short  ontonna  problom 


Engineers  are  seldom  called 
upon  to  provide  two-way  radio 
communications  under  conditions 
more  unfavorable  than  aboard  the 
small  motor  yacht  or  work  boat.  On 
these  craft,  usually  20  to  60-feet  in 
length,  they  are  frequently  expected 
to  connect  a  10-watt  transmitter  to 
an  antenna  not  over  0.06  wavelength 
long,  with  a  high-resistance  ground 
and  a  weak  battery — then  to  tele¬ 
phone  100  miles  through  summer 
static ! 

The  degree  to  which  efficient 
operation  can  be  approached  de¬ 
pends  largely  on  the  antenna  system 
used. 

Since  many  features  of  marine 
antennas  (both  good  and  bad)  are 


applicable  to  other  communications 
services,  such  as  the  aeronautical, 
the  military  and  mobile,  an  analysis 
should  be  useful  not  only  to  marine 
technicians,  but  also  to  engineers 
called  upon  to  provide  communica¬ 
tions  under  comparably  poor  condi¬ 
tions  anywhere. 

Requirements 

The  primary  purpose  of  marine 
radiotelephone  is  lifesaving,  the 
summoning  of  the  Coast  Guard  or 
other  boats  in  an  emergency.  A 
transmitting  range  of  50  to  100 
miles  is  desirable  for  vessels  in 
coastal  waters,  while  those  operat¬ 
ing  offshore  need  a  range  at  least 
equal  to  their  cruising  radius.  The 
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frequencies  allocated  to  this  service 
extend  from  2.110  to  2.738  me,  so 
ground-wave  propagation  is  pre¬ 
dominant,  Transmitter  power  is 
limited  to  5  to  100  watts  by  the 
engine  battery  or  auxiliary  power 
available,  so  maximum  efficiency  is 
important. 

Small  boat  antennas,  unlike  those 
in  other  services,  cannot  be  rated 
according  to  gain.  Because  of  their 
small  size,  they  must  be  rated  as  to 
loss,  as  expressed  by  a  comparison 
of  radiation  resistance  to  loss 
factors. 

Radiation  resistance  at  the  mid¬ 
band  frequency  of  2.5  me  is  plotted 
in  Fig.  1,  along  with  the  basic 
equivalent  circuit  of  the  small  boat 
antenna.  As  indicated  the  antenna 
represents  a  resonant  circuit  with 
an  inductive  component  in  the 
transmitter  balancing  the  capaci¬ 
tive  characteristic  of  the  antenna, 
and  with  the  radiation  resistance 
and  the  various  loss  resistances  in 
series. 

The  power  delivered  by  the  trans¬ 
mitter  is  dissipated  in  the  different 
resistances  in  proportion  to  their 
numerical  value.  Usually,  most  of 
the  available  power  is  wasted.  In 
fact,  any  small  boat  antenna  system 
which  does  not  throw  away  over 
half  of  the  transmitter  power  has 
come  to  be  thought  of  as  a  high- 
gain  antenna. 

A  simplified  circuit  diagram  of 
the  output  circuit  of  a  representa¬ 
tive  marine  radiotelephone  is  shown 
in  Fig.  2.  This  diagram  shows  only 
the  basic  transmitter  output  circuit, 
minus  provisions  for  channel 
switching,  antenna  and  power 
changeover,  and  power-output  indi¬ 
cation. 

The  r-f  amplifier  plate  tank  cir- 
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Small  Boat  Antennas 


No  single  improvement  in  antenna  system  design  can  contribute  more  to  radiation 
efficiency  than  increasing  antenna  capacitance  to  reduce  size  of  loading  coil.  Practical 
problems  involved  in  maritime  mobile  antennas  are  discussed 


cult  is  made  up  of  fixed  capacitor 
Cl,  a  portion  of  L,  and  all  of  L*. 
The  coil  L,  is  of  small  diameter  to 
make  antenna  coupling  variable  in 
small  increments  as  successive 
turns  are  tapped.  Load  impedances 
from  about  1  to  100  ohms  can  be 
accommodated.  Antenna  circuit 
resonance  is  obtained  by  adjusting 
antenna  loading  coil,  L,,  so  its  in¬ 
ductive  reactance  equals  and  cancels 
the  capacitive  reactance  of  the  short 
antenna,  leaving  the  circuit  one  of 
pure  resistance. 


FIG.  1 — Curv*  ihow*  radiation  roaU- 
lanco  at  2.5  me  ▼•nut  hoiqht  of  onlonna 
in  loot.  Inaort  thows  •impllfiod  oqulra- 
lont  circuit  of  morino  antonna  ayatom 


FIG.  2 — Slmplliiod  achamatic  of  typical 
rodlotolophona  output  circuit 


This  is  accomplished  physically  as 
shown  in  the  photograph  of  a  typi¬ 
cal  marine  radiotelephone.  Note 
the  treatment  of  the  r-f  output  cir¬ 
cuit,  with  its  multiplicity  of  clips 
and  associated  leads,  connecting 
back  and  forth  through  the  chassis 
to  switches,  relays  and  output  indi¬ 
cators.  Note  also  the  dea<f-end  coil 
turns,  the  extreme  closeness  of  the 
panel,  power  supply,  chassis,  and 
cabinet  to  the  coils. 

The  consequent  coil  loss  is  so  pro¬ 
nounced  in  most  marine  radio¬ 
telephones  that  a  noticeable  differ¬ 
ence  in  antenna  current  occurs  at 
different  frequencies  in  the  range 
of  the  set,  as  more  or  less  coil  is 
used. 

A  typical  12-ft  antenna  has, 
at  the  midband  frequency  2.5  me,  a 
radiation  resistance  of  0.4  ohm  and 
an  effective  capacitance  of  40  (*|Af  re¬ 
quiring  a  loading-coil  inductance  of 
100  |Ah.  In  order  that  the  coil  re¬ 
sistance  loss  be  brought  down  to  the 
same  value  as  the  radiation  resist¬ 
ance  (so  that  only  half  the  power 
would  be  lost  in  the  coil),  a  loading- 
coil  Q  of  3,920  would  be  required. 

With  the  loading-coil  >Q  in  the 
neighborhood  of  300,  which  is  good 
for  a  commercial  coil,  the  effective 
resistance  is  still  5.26  ohms.  Obvi¬ 
ously,  then,  system  design  that  im¬ 
proves  loading-coil  Q  is  helpful,  but 
no  spectacular  improvement  can  be 
expected  in  this  direction.  Anten¬ 
nas  requiring  the  very  least  possible 
amount  of  loading  coil  for  reso¬ 
nance  are  the  logical  solution. 

Dielectric  Loss 

On  a  boat,  the  dielectric  loss 
is  variable,  fiuctuating  with 
weather  and  wind,  as  more  or  less 
rainwater  or  spray  cotnes  aboard. 


After  a  boat  has  been  in  the  water 
only  a  short  while,  its  whole  struc¬ 
ture,  including  the  decks,  bulkheads 
and  masts,  becomes  a  sort  of  non- 
homogeneous  variable  resistor. 
With  a  pocket  ohmmeter,  heavy 
conductivity  can  be  found  between 
supposedly  insulated  fixtures,  and 
even  between  the  screws  holding 
the  boat  together,  or  between 
ground  and  a  probe  plugged  into 
the  planking  that  forms  the  hull  of 
the  boat. 

Insulators 

The  insulators  most  commonly 
used  are  Bakelite  or  the  glazed  por¬ 
celain  types  employed  in  broadcast¬ 
ing  and  commercial  services,  and 
with  most  of  them,  somewhere 
underneath,  or  where  the  molding 
fiash  has  been  ground  off,  there  is 
an  unglazed  surface  that  acts  as  an 
open  door  not  only  to  solid  water, 
but  to  moisture  from  the  other 
materials  contacted,  and  to  atmos¬ 
pheric  moisture.  It  is  quite  com¬ 
mon  for  to  be  in  the  neighbor¬ 
hood  of  one  megohm,  even  on  a  dry, 
sunny  day. 

At  first  glance,  this  does  not 
.seem  to  be  important  but  with  an¬ 
tennas  as  short  as  those  used  on 
small  boats,  shunt  resistances  that 
may  be  tolerable  in  other  fields  will 
completely  disable  a  marine  radio¬ 
telephone  transmitter. 

Applied  to  very  short  antennas,  a 
shunt  resistance  has  the  equivalent 
effect  of  a  series  resistance  of  the 
value  where  X 

is  the  reactance  of  the  antenna. 
With  the  antenna  of  the  previous 
example,  the  series  equivalent  for 
a  leakage  resistance  of  one  megohm 
would  be  about  2.6  ohms — very 
much  more  than  the  radiation  re- 
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convanienca 


sistance  of  0.4  ohm  given  before. 

Even  if  there  were  no  other  loss, 
86  percent  of  the  transmitter  output 
would  be  squandered  in  heating  this 
resistance.  Just  one  dash  of  spray 
will  plunge  the  shunt  resistance  to 
20,000  ohms  or  less,  which  is  trans¬ 
latable  into  an  equivalent  series 
resistance  of  123  ohms.  Even  if 
the  slight  amount  of  power  left  for 
the  0.4-ohm  antenna  to  work  on 
were  of  any  use,  there  would  still  be 
no  operation  possible,  becau.se  this 
extreme  change  of  load  resistance  is 
far  beyond  the  compensatory  range 
of  the  transmitter. 

In  cases  of  absolute  nonopera¬ 
tion  of  transmitters,  resistances  as 
low  as  10,000  ohms  have  been  meas¬ 
ured  through  an  insulator  between 
the  terminal  and  the  raw  underside. 
Baking  such  insulators  in  an  oven 
or  over  a  flame  will  temporarily  re¬ 
store  operation  in  an  emergency — 
but  it  would  be  much  better  to  use 
absolutely  nonhygro.scopic  material 
in  the  first  place. 

Even  nonhygroscopic  insulators 
become  lossy  when  coated  by  mois¬ 
ture,  dirt,  or  salt  spray,  so  as  few 
insulators  as  are  mechanically  es¬ 
sential  should  be  used,  and  their 
design  should  provide  a  long  leak¬ 
age  path. 

Ground  Loss 

There  is  one  important  loss  re¬ 
maining  in  the  antenna  circuit — the 
ground  resistance  Ro.  This  resist¬ 
ance  has  been  found  to  range  from 
0.25  ohm  and  less  to  25  ohms  and 
more. 

On  two  different  boats  having 
identical  26-watt  transmitters,  both 
delivering  rated  power  to  identical 
antennas,  one  may  have  an  antenna 
ammeter  reading  of  3  amperes, 
while  the  other  may  have  a  reading 
of  only  1  ampere.  This  is  indica¬ 
tive  of  a  total  effective  antenna  re¬ 
sistance  of  less  than  ?.78  ohms  in 
the  first  boat,  and  26  ohms  in  the 
second. 

The  difference  between  the  two 
installations  is  all  in  the  ground 
system — the  first  transmitter  is 
solidly  grounded  to  a  steel  hull, 
while  the  second,  in  a  wooden  boat, 
is  grounded  only  to  the  distant 
engine.  This  latter  case  is  repre¬ 
sentative,  unfortunately,  of  at  least 
half  the  small  boat  installations  now 
existing. 


Grounding  can  be  improved  on 
a  small  &oat  by  the  installation  on 
the  bottom  of  the  vessel  of  as  large 
a  ground  plate  as  the  shape  and 
size  of  the  hull  permit,  and  the 
bonding  to  ground  of  all  neutral 
metal  on  board,  such  as  piping,  en¬ 
gines,  rudders,  tanks,  life-lines  and 
the  radiotelephone  transmitter  it¬ 
self  by  as  short  and  heavy  a  con¬ 
ductor  as  can  be  installed. 

A  summary  of  typical  losses  may 
easily  be  made  by  starting  from  the 
fact  that  the  usual  antenna  current 
for  a  small  boat  transmitter  devel¬ 
oping  25  watts  of  power  is  around 
1.5  amperes.  The  total  effective 
antenna  resistance  is  therefore 
about  11.1  ohms. 

At  the  midband  frequency  of  2.5 
me,  the  apportionment  of  generated 
power  in  this  case  would  resemble 


the  following: 

Radiation  resistance, 
for  antenna  height 

of  18  ft .  0.96  ohms 

Coil  resistance,  for 
resonating  50-jqi.f 
antenna,  80  i^h,  Q 

of  260 .  6.02  ohms 

Insulator  leakage,  1 
megohm,  having 
equivalent  series  re¬ 
sistance  of  .  1.58  ohms 

Ground  resistance . . .  3.64  ohms 


Total . 11.10  ohms 

Thus,  with  the  boat  fairly  dry. 


only  8.6  percent  of  the  generated 
power  is  used  for  making  signals. 


In  most  transmitters,  less  coil  is 
used  than  indicated  in  the  above 
breakdown  because  of  the  distrib¬ 
uted  capacitance  of  incidental  cir¬ 
cuitry,  but  this  leads  to  another 
shunt  loss,  on  the  other  hand,  so 
the  total  loss  remains  about  the 
.same. 

Optimum  Design 

The  first  essentials  of  a  good 
marine  installation  are  good  insu¬ 
lation  and  a  good  ground.  That 
leaves  only  the  loading  coil  loss  as 
a  variable. 

The  best  antenna  is  the  one  re¬ 
quiring  the  least  loading  coil  for 
resonance.  The  first  efforts  toward 
a  reduction  were  along  the  lines 
that  if  a  quarter  wavelength  at  the 
desired  frequency  were  94  feet, 
wrapping  that  length  of  wire  on  a 
much  shorter  pole  would  result  in  a 


FIG.  3 — DUtributod  R  and  C  •qulTolrat 
dreuM  oi  Marconi  omtonaa  ahowt  advin- 
abiltty  oi  plodnq  ontonna  roBonatiiiq 
coil  noor  boM  oi  ontonna.  It  la  dooiroblo 
to  qot  moximum  curront  flow  through 
tho  rodiortion  rooiatonco 
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quarter-wave  antenna  of  much  less 
than  usual  height.  So  entrenched 
is  this  fallacy  that  whole  fleets  of 
small  boats  carry  such  antennas. 
The  proponents  of  these  designs  en¬ 
gage  in  a  perpetual  controversy 
over  the  proper  spacing  of  the  turns 
in  the  wire  spiral,  and  the  lumping 
of  some  of  it  in  close-wound  coils  in 
the  middle,  at  the  top  or  at  some 
other  esoterically  derived  spot.  Such 
wrapping  may  result  in  improve¬ 
ment  but  not  due  to  the  inductance 
of  the  winding,  nor  the  quarter- 
wave-length  of  wire  used.  The  effec¬ 
tive  resistance  of  such  spirals  runs 
from  6  to  16  ohms  dry,  and  26  to  60 
or  more  ohms  after  one  dash  of 
rainwater.  Any  improvement  over  a 
straight  wire  realized  by  the  use  of 
such  coils  in  an  antenna  is  due 
more  to  the  increased  capacitance  of 
the  system  than  to  anything  else. 

More  improvement  can  actually 
be  obtained  in  many  such  antennas 
by  short-circuiting  the  whole  coil 
or  spiral  turn  by  turn.  The  per¬ 
formance  then  approaches  that  of 
a  metal  cylinder  of  the  same  diam¬ 
eter.  The  wood  always  contributes 
an  added  loss  due  to  its  inherently 
poor  dielectric  characteristics. 

Another  popular  type  of  antenna 
is  the  short  metal  radiator,  with  a 
loading  coil  in  the  circuit  some¬ 
where  aloft  and  with  a  metal  shield 
over  the  coil  for  weather  protection. 
This  does  help  to  achieve  resonance 
with  less  of  the  transmitter  loading 
coil  in  the  circuit,  but  usually  not 


for  the  reason  thought 

The  radiation  resistance  of  one 
such  antenna  at  the  midband  fre¬ 
quency  is  0.3  ohm.  The  inductance 
of  the  bare  loading  coil  is  26  |ih, 
with  an  effective  resistance  of  1.9 
ohms.  Installation  of  the  shield 
around  the  coil  reduces  the  coil  in¬ 
ductance  to  only  16  i^h,  (due  to  the 
shield  acting  as  a  short-circuited 
secondary  winding)  and  the  effec¬ 
tive  coil  resistance  increases  to  2.13 
ohms  (due  to  secondary  loss). 

In  spite  of  the  coil  losses,  the 
antenna  performs  better  with  the 
shield  in  place,  but  not  because  the 
shield  prevents  coil  wetting.  The 
shield  adds  to  the  effective  capaci¬ 
tance  of  the  antenna.  In  fact,  this 
benefit  is  obtained  with  the  loading 
coil  short  circuited  or  removed. 

Figure  3  shows  more  accurately 
the  equivalent  circuit  of  the  very 
short  antenna.  As  this  diagram 
shows,  the  farther  out  from  the 
transmitter  the  loading  coil  is  situ¬ 
ated,  the  less  capacitance  to  ground 
exists  at  the  coil’s  far  end.  When 
the  coil  is  located  at  fhe  very  end 
of  the  antenna,  there  is  practically 
no  capacitance  connected  to  its  far 
end  and  a  coil  of  enormous  size 
would  be  required,  since  it  would 
have  to  be  self-resonant. 

In  spite  of  this,  some  small  boat 
antennas  are  made  with  a  coil 
toward  the  top  or  even  on  the  very 
tip  of  the  antenna,  working  into  a 
capacitance  hat  in  the  form  of  a 
wagon-wheel  or  birdcage. 


Placement  of  coils  aloft  does  have 
the  advantage  that  less  antenna 
current  passes  through  them,  hence 
their  resistance  loss  is  somewhat 
reduced.  A  point  is  reached  as  a 
coil  is  moved  toward  the  end  of  an 
antenna,  where  it  is  actually  better 
to  short-circuit  the  loading  coil,  and 
thereby  allow  it  to  act  as  a  capaci¬ 
tance-adding  device,  rather  than 
to  try  to  make  it  act  like  a  coil. 

Useful  gain  can  usually  be  ob¬ 
tained  by  installing  a  high-Q  load¬ 
ing  coil  just  outside  the  transmitter, 
or  at  the  base  of  the  antenna.  The 
optimum  size  of  this  coil  is  that 
which  will  eliminate  the  need  for 
any  of  the  transmitter  loading  coil 
except  a  small  portion  for  channel 
switching.  Putting  the  coil  at  the 
base  of  the  antenna  has  the  added 
value  of  lowering  the  lead-in  r-f 
voltage  and  reducing  insulation 
leakage. 

If  an  effort  is  also  made  to  in¬ 
crease  the  capacitance  of  the 
antenna,  the  inductor  loss  can  be 
even  further  reduced. 

A  shape  of  antenna  that  concen¬ 
trates  capacitance  toward  the  top 
also  raises  the  radiation  resistance, 
and  would  be  highly  acceptable,  if 
not  prohibitive  from  the  standpoint 
of  weight  or  drag.  Most  simulated 
birdcages  or  wagon  wheels  do  not 
qualify  in  this  last  respect  although 
they  do  add  capacitance.  The  same 
weight  and  drag  values  reworked 
into  a  more  pleasing  shape  can  be 
made  to  provide  comparable  load¬ 
ing  improvement.  Several  examples 
of  ways  to  increase  effective 
antenna  capacitance  are  shown  in 
Fig.  4.  As  illustrated,  increasing 
the  number  and  size  of  conductors, 
or  fanning  and  separating  indi¬ 
vidual  conductors  can  add  substan¬ 
tially  to  the  effective  capacitance  of 
an  antenna.  In  situations  where 
height  is  limited  no  other  improve¬ 
ment  can  provide  as  much  improve¬ 
ment  in  mobile  performance. 
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(A)  SYMMETRICAL 
2-ANO-2HEAO 


FIG.  2 — ExamplM  oi  vozioua  poMibU  arroagcmMits  of  laminatioiu  and  nonmaqnatic  tpacnra  In  a  pkiy- 
back  hood,  when  ndg*  and  onxillorf  gapa  earn  soorcM  oi  Intorioring  flux 


FIG.  1 — Inogular  roaponao 
la  dna  to  playback  baad 


Improving  Response  of 


Figure  2A  shows  one  type  of  tape 
recording  and  playback  head.  The 
two  magnetic  pole  pieces  (0.010 
inch  thick)  are  separated  from 
each  other  by  a  metallic  non¬ 
magnetic  spacer,  which  is  commonly 
0.0005  inch  thick.  This  forms  the 
main  gap.  In  addition  to  the  main 
gap,  the  symmetrical  head  con¬ 
tains  two  auxiliary  gaps  (the 
spaces  between  the  laminations) 
and  two  edge  gaps  as  in  Fig.  2B. 
Modifications  can  have  only  one 
auxiliary  gap  as  in  Fig.  2C  or  can 
have  the  relative  position  of  the 
gaps  changed  as  in  Fig.  2D. 

Two-Lominotiofi  Head 

Consider  the  case  where  there  are 
symmetrical  edge  gaps  alone,  dis¬ 
placed  from  the  main  gap  by  a 
distance  h,  as  shown  in  Fig.  2E. 
Let  the  tape  traveling  over  the  head 
have  impressed  upon  it  a  magnetic 
signal  of  wavelength  X,  and  be 
traveling  across  the  head  with 
velocity  v  =  xft,  where  x  is  the  dis¬ 
placement.  The  output  from  the 
main  gap  then  is 

.  ^  » _  2  irl 


rHE  FREQUENCY  RESPONSE  of  a  purposely  made  as  irregular  as  pos- 

magnetic  tape  recording  and  sible.  In  Fig.  lA,  the  irregular 

layback  head  shows  certain  de-  head  is  used  both  for  recording  and 

artures  from  smoothness,  particu-  for  playing  back  its  own  signal,  and 
irly  at  the  lower  frequencies,  gives  an  irregular  result  In  Fig. 
Practical  improvement  in  the  heads  IF,  recorded  by  a  smooth  head  and 
lay  be  achieved  by  an  understand-  played  back  on  itself,  the  response 
ng  of  the  reasons  for  presence  of  is  smooth.  In  Fig.  1C,  the  response 
rregularities.  is  recorded  by  the  irregular  head 

The  frequency  response  of  a  head  and  played  back  on  the  smooth 

I  obtained  by  recording  the  fre-  head ;  again  the  response  is  smootl^ 

uency  spectrum  at  constant  cur-  although  there  are  slight  irregu- 

ent  (the  record  current  and  bias  larities.  Figure  ID  shows  that  the 

urrent  being  determined  in  accord-  response  when  recorded  on  the 
nee  with  RTMA  Specification  smooth  head  and  played  back  on  the 
lEC-184),  and  then  playing  the  irregular  head  is  irregular, 
ape  back  and  measuring  the  output  In  the  playback  process,  it  is 
voltage.  The  output  voltage  as-  helpful  to  think  of  gaps  as. sources 
ends  with  frequency  at  about  6  db  of  flux,  which  take  magnetic  flux 
)er  octave  until  the  combined  from  the  tape  and  supply  it  to  the 
iffects  of  high-frequency  core  coil.  In  addition  to  the  main  gap, 

osses,  the  thickness  effect  in  the  there  may  be  two  other  types  of 

nagnetic  tape  and  the  effect  of  the  sources  of  flux  in  tape  heads.  These 
ifap  spacer*  cause  the  output  to  sources,  which  interfere  with  the 
reach  a  maximum  and  then  descend,  output  of  the  main  gap  and  cause 
At  8.75  inches  per  second,  this  max-  the  irregularities,  are  the  edges  of 
imum  occurs  at  approximately  1,000  the  pole  pieces  (edge  gaps)*  and 
cps.  Where  over-all  flatness  of  the  the  spaces  between  laminations, 
frequency  response  is  desired,  In  tape  heads  in  which  the  lami- 
equalization  may  be  applied  to  the  nations  are  at  right  angles  to  the 
recording  current  and/or  the  play-  direction  of  tape  travel,  the  spaces 
back  network.  between  these  laminations  act  as 

sources  of  flux.  These  will  be  called 
Source  of  Irregularities  auxiliary  gaps.  Since  these  sources 

The  irregularities  are  a  function  of  flux  are  displaced  from  the  main 
of  the  playback  head  only.  This  is  Rap.  there  will  be  a  phase  difference 
shown  in  Fig.  1,  where  two  heads  between  their  output  and  the  output 
are  used — a  smooth-response  head  of  the  main  gap.  Their  output  will 
and  a  head  whose  response  has  been  add  to  the  main  gap  output  at  some 

frequencies,  subtract  at  others,  or 
interfere  with  the  output  an(f  pro¬ 
duce  an  irregular  response. 


where  A  is  a  variable  which  in¬ 
cludes  in  it  the  6-db-per-octave  rise 
at  low  frequencies  due  to  the 
velocity  characteristic  of  the  mag¬ 
netic  circuit  and  the  decline  in  out¬ 
put  at  the  high  frequencies  (short 
wavelengths)  due  to  the  gap  effect. 

The  output  from  the  edge  to  the 
right  is 

(x  -h  b) 


•  Now  with  Electro  Engineering  Products 
Co.,  Inc.,  Chicago,  III. 
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Effect  of  lamination  air  gaps  on  frequency  response  of  magnetic  tape  playback  heads. 
Edges  of  pole  pieces  and  spaces  between  laminations  act  as  sources  of  interfering  flux. 
Unsymmetrical  arrangement  of  laminations  gives  smoothest  response  curve 

By  ARTHUR  H.  MANKIN 
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Magnetic  Playback  Heads 


since  the  source  is  located  at  the 
point  (z  +  b).  The  minus  sign  is 
in  front  of  the  term  because  there 
is  an  inherent  180-degree  phase 
reversal  at  the  edges.  An  elemental 
maghet  placed  at  the  edge  causes 
flux  to  flow' through  the  coil  in  a 
different  direction  than  a  similarly 
poled  magnet  placed  at  the  main 
gap. 

Similarly,  the  output  from  the 
edge  to  the  left  is 


*1  —  C  cos 


2w(x-b) 


(3) 


Adding  Eq.  1,  2  and  3  gives  the 
total  output  as 


*  COS  ' 

This  last  equation  is  the  useful  re¬ 
sult  since  it  gives  the  frequency 
response* in  terms  of  the  ratio  of 
pole  width  b  to  wavelength  X  on  the 
tape.  This  result  is  shown  as  curve 
A  in  Fig.  3,  which  is  the  actual 
frequency  response  of  a  head  with 
pole  pieces  0.020  inch  in  width  (in 
the  direction  of  tape  travel)  plotted 
at  a  tape  speed  of  3.75  inches  per 
second. 

The  calculated  first  minimum  for 
the  above  set  of  constants  occurs  at 
167  cps  which  is  in  good  agree¬ 
ment  with  the  observed  value.  At 
15  inches  per  second,  with  i-inch 
pole  faces,  the  first  minimum 
occurs  at  60  cps.  One  method  of 
minimizing  this  effect  is  to  place  the 
main  gap  uns3rmmetrically  between 
the  edges;  then  the  separate  re- 


2  B  COB  • 


(4) 


sponses  of  the  edges  do  not  add  to 
each  other  in  phase.  Also,  by 
causing  the  tape  to  leave  the  pole 
pieces  gradually,  the  magnitude  of 
the  effect  may  be  decreased. 


Pour-Lamination  Head 


Curve  B  in  Fig.  3  gives  the  fre¬ 
quency  response  of  a  head  in  which 
there  are  two  0.010-inch  lamina¬ 
tions  on  either  side  of  the  main 
gap.  These  laminations  are  ar¬ 
ranged  at  right  angles  to  the 
direction  of  travel.  Using  an  exactly 
similar  method  as  for  the  two- 
lamination  case,  with  d  as  the 
lamination  width,  the  output  volt¬ 
age  is 


*  COS  ' 


2  «-  X 


.4  4-  2  B  cos 


2rd 


—  2  r  cos 


4Td  \ 
^  / 


(5) 


This  gives  one  term  due  to  the 
edges  plus  a  term  due  to  the 
auxiliary  gaps.  The  response  from 
Eq.  5  for  a  smooth-response  head 
in  which  the  pole  pieces  are  in- 


FIG.  3 — FrBquBiicy  respons*  cnrvM  lot 
Toriotts  anoBqBBtBnts  oi  laminatfons 


finitely  long  is  shown  by  curve  C 
in  Fig.  3;  here  A  was  arbitrarily 
given  the  value  1,  B  i  and  C  i.  The 
curve  corresponds  quite  closely  to 
the  actual  response  in  curve  B. 

Three-lamination  Head 


With  two  0.010-inch  laminations 
on  one  side  of  the  gap  and  one 
0.010-inch  lamination  on  the  other, 
the  smoother  response  of  curve  D 
is  obtained.  The  theoretical  re¬ 
sponse  for  this  condition  is 


2wx 


A  -f  (B  -  C) 


COB 


2«-d 

X 


—  C  COB 


(6) 


It  is  possible  to  calculate  the 
response  of  any  configuration  of 
laminations,  varying  both  in  num¬ 
ber  and  width,  by  this  method.  As 
another  example,  the  configuration 
with  three  laminations  on  one  side 
of  the  main  gap  and  only  one  on  the 
other  gives,  both  theoretically  and 
practically,  almost  as  smooth  a  re¬ 
sponse  as  the  2  and  1  structure  used 
commercially. 

Helpful  and  stimulating  conver¬ 
sations  on  the  subject  with  other 
members  of  the  Tape  Recording 
Section  of  Shure  Brothers,  Inc., 
including  Lee  Gunter,  Jr.  and 
Thomas  W.  Phinney  are  hereby 
acknowledged. 
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UHF-TV  Radiators 


Directional  transmitting  systems  for  nhf-tv  broadcast  applications  make  radiating  slot 
preferable  to  modifications  of  conventional  structures.  Scale  models  indicate  ease  in 
obtaining  special  patterns  with  simplified  feed  and  support  inherent  in  new  designs 


By  ROBERT  J.  STEGEN 


Hughet  Aircraft  Co. 
Culver  City,  Calif. 


FIG.  1 — LoBgitudinal  slot  la  ractoaguloi 
waT«9«lda  abowtag  paraaiatan  dU- 
euuad  la  daslga  lonaulcw 


0  05  10  15  20  2  5  30  35  40 
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WAVECUIOE  CENTERLINE.  IN  INCHES 

FIG.  2 — Raaonoat  lanqih  oi  loagiiudlaal 
■lot  in  uhi  waw*9uid«  a*  a  iunction  oi 
dtoplac«m*Bt 
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FIG.  3 — RMonant  conductancM  oi  longi¬ 
tudinal  ■hunt  tlota  at  500  and  890  me 


PRIME  REQUIREMENTS  for  tele¬ 
vision  antennas  have  been 
high  prain,  uniform  azimuth  pat¬ 
tern,  minimum  feed  complexities 
and  structures  capable  of  with- 
standinpr  all  types  of  weather.  In 
the  future  it  may  become  desirable 
to  modify  the  azimuth  pattern  from 
omnidirectional  and  also  to  shape 
the  vertical  pattern.  Reduction  of 
feed  complexities  is  also  of  prime 
importance.  Antennas  used  at 
present  consist  of  bays  stacked  one 
above  the  other,  each  bay  requirinp 
a  separate  feed  point. 

These  systems  are  complicated 
and  would  be  even  more  so  if  scal- 
inpr  to  ultra-hifrh  frequencies  were 
attempted.  To  reduce  the  number 
of  feed  points  the  travel inpr-wave 
principle  has  been  suprjfested’.  This 
antenna  uses  a  helix  wound  around 
a  central  cylinder  for  support.  The 
helix  is  desiprned  to  operate  in  the 
mode  that  results  in  a  main  beam  of 
radiation  normal  to  its  axis.  The 
polarization  is  horizontal  and  the 
pattern  is  omnidirectional  in 
azimuth,  the  elevation  beam  beinpr 
narrow  and  a  function  of  the  lenprth 
of  the  helix.  Althouprh  only  one 
feed  point  is  needed,  the  construc¬ 
tion  of  this  antenna  is  complex. 

Slot  Antenna 

Since  uhf-tv  frequencies  fall  in 
the  lower  end  of  the  microwave 
reprion,  it  appears  reasonable  to  use 
microwave  techniques  in  antenna 
desipm.  A  logical  system  would 
comprise  a  vertical  array  of  longi¬ 
tudinal  .shunt  or  inclined  series 
slots  on  a  waveguide.  Both  these 
types  will  give  the  same  general 


pattern  with  horizontal  polariza¬ 
tion.  The  series  slot  array  has  a 
small  amount  of  cross-polarization. 

Secondary  Beams  • 

The  shunt  slot  array  has  second¬ 
ary  beams  about  20  db  below  the 
main  beam  that  may  be  undesirable 
if  low  side-lobe  level  is  desired.  A 
very  low  side-lobe  level  is  usually 
not  required. 


FIG.  4 — Abnolul*  phana  4  of  nlot  radia¬ 
tion  ▼■  ratio  of  Iragth  to  rMononl  tongth 
for  nlot  width  1/20  woralonglh 


There  are  several  distinct  advan¬ 
tages  to  using  a  slot  array  antenna : 
linear  arrays  of  discrete  elements 
whose  excitation  is  carefully  con¬ 
trolled  in  general  have  considerably 
better  aperture  efficiency  than  con¬ 
tinuous  distributions  in  which  the 
theoretical  distribution  is  only  ap¬ 
proximated  ;  cost  of  manufacturing 
a  slot  array  is  nominal  because  of 
its  simplicity.  Shaped  elevation 
patterns  are  easily  obtainable  by 
varying  the  aperture  distributions 
and  directional  azimuth  patterns 
also  may  be  readily  obtained.  Power 
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loss  in  the  transmission  line  is  very 
low.  The  slot  array  on  its  wave- 
j^uide  is  self-supporting  and  need 
only  be  secured  at  the  base. 

Radiating  Slot 

Although  it  is  recognized  that 
both  inclined  slots  or  displaced 
longitudinal  slots  in  the  broad  face 
of  waveguide  are  essentially  accept¬ 
able  as  radiators,  the  greatest  effort 
has  been  directed  toward  determin¬ 
ing  the  characteristics  of  the  dis¬ 
placed  longitudinal  slot.  This  type 
of  slot  is  shown  in  Fig.  1  and  may 
be  represented  as  a  pure  shunt  ele¬ 
ment  across  the  transmission-line 
representation  of  the  waveguide. 
Sufficient  experimental  measure¬ 
ments  have  been  made  on  longi¬ 
tudinal  shunt  slots*  to  indicate  that 
an  extrapolation  from  the  X-band 
measured  data  may  be  made  to  the 
uhf-tv  frequencies  with  few,  if  any, 
slot  measurements. 

For  instance,  the  length  of  a  slot 
as  a  function  of  its  displacement 
from  the  center  line  ,of  standard 
16  X  7*  in.  and  11  1  x  5!  in.  wave¬ 


guide  is  expected  to  be  as  shown  in 
Fig.  2.  The  conductance  of  a  reso¬ 
nant  slot  at  600  me  and  at  890  me  in 
the  appropriate  standard  wave¬ 
guide  is  shown  in  Fig.  3.  This  curve 
satisfies  the  expression 

G  .  2.09  -4 - ^  co8« 

O  A 


where  a  =  the  wide  dimension  of 
the  waveguide,  6  =  the  narrow 
dimension  of  the  waveguide,  x  = 
the  displacement  of  the  slot  off  the 
waveguide  center-line,  X  =  the  free- 
space  wavelength,  and 

=  the  guide  wavelength. 

Figure  4  shows  the  phase  of  the 
radiation  of  a  nonresonant  longi¬ 
tudinal  shunt  slot.  The  phase  ^  of 
the  radiation  is  defined  by 
tan  ^  “  B/0  (3) 

where  B  is  the  shunt  susceptance  of 
the  slot  and  G  is  the  shunt  con¬ 


ductance  represented  by  the  slot. 

The  width  of  the  slots  is  not 
critical  and  may  be  up  to  a  tenth 
wavelength  wide.  This  means  that 
at  500  me  the  slots  will  be  about 
12  in.  long  by  as  much  as  1  in.  wide. 
To  keep  insects  and  birds  out  of 
the  waveguide  and  also  for  weather- 
izing,  it  may  be  advisable  to  glue 
thin  fiberglass  covers  directly  over 
the  slots. 

Eloration  Pattern 

The  elevation  pattern  will  in 
general  be  a  narrow  beam  normal 
to  the  array.  If  gain  is  the  main 
criterion,  the  aperture  distribution 
will  be  uniform.  The  resulting  half¬ 
power  beamwidth  may  be  accurately 
calculated  from  the  expression 

8t  —  50.9/(Z/X)  degrees 

where  1/X  is  the  length  of 
the  antenna  in  wavelengths. 
The  array  will  be  expected  to  have  a 
10-db  width,  6  (1/10),  of  about 
0  (1/10)  =  H  0,  and  a  20-db  width, 
e  (1/100)  =  2 

The  gain  of  a  uniform  array  de- 


FIG.  6 — Array  of  144  olomontt  for  10.125  me.  Beam  width  le  0.71  deq 
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FIG.  8 — Radiation  pottorn  oi  17-oIomont 
array  shown  in  Fiq.  7 


60  <0  20  0  20  ^  60 
ANGLE  FROM  THE  NORMAL  TO  THE 
ARRAY  IN  DEGREES 


FIG.  9 — Radiation  pottorn  oi  IS-elomont 
array  oi  nonrosonant  lonqitudinol  shunt 
slots 


FIG.  7 — Longitudinal  shunt  slot  array  oi  17  olomonts.  Dosign  iroquoncy  is  9.910 
me.  Idsallssd  aporturo  shown  in  Fig.  9  in  tout  is  9  to  60  dog 


pends  on  the  azimuth  pattern.  For  mittance  is  usually  designed  to  be 
an  omnidirectional  azimuth  pattern  unity.  For  a  resonant  array  the  con- 
the  power  gain  is  approximately  ductance  of  the  slots  is  directly 
G  =  21/y..  An  array  that  has  an  proportional  to  the  power  radiated, 
azimuth  beam  width,  64,  less  than  Therefore  a  uniform  array  of  N 
180  deg  will  have  a  power  gain  slots  will  consist  of  identical  slots 
given  approximately  by  the  ex-  whose  conductance  is  \/N. 
pression  G  —  32,500/6i  Oa  where  Shaped  beams  or  low  side-lobe 
9a  and  0#  are  the  azimuth  and  eleva¬ 
tion  half-power  beam  widths  in 
degrees. 

S/ot  Array 

The  slot  array  consists  of  N  slots 
cut  into  the  broad  face  of  the  wave¬ 
guide.  These  slots  are  displaced 
from  the  center-line  of  the  wave¬ 
guide,  adjacent  slots  alternating 
about  the  center-line.  The  slots  are, 
in  general,  spaced  exactly  a  half 
guide-wavelength  apart.  This  is 
then  called  a  resonant  array.  The 
main  beam  is  normal  to  the  array. 

The  array  is  terminated  a  quarter 
wavelength  beyond  the  last  slot 
with  a  shorting  place.  The  input  ad- 


level  beams  are  readily  achieved. 
The  design  of  these  arrays  has  been 
discussed  elsewhere*.  A  simple  rule 
for  the  pattern  bandwidth  of  a 
resonant  array  is  ±  60/N  percent. 
This  indicates  that  unless  the  array 
is  very  long  there  will  be  no  ap¬ 
preciable  pattern  deterioration  over 
the  band  of  one  tv  channel.  The 
admittance  bandwidth  will  be  a 
function  of 'the  bandwidth  of  the 
slots  and  the  admittance  design  of 
the  array.  This  will  usually  be 
adequate.  If  necessary,  overloading* 
may  be  used.  Overloading  is  a 
broadbanding  design  technique 
whereby  the  input  admittance  is 
made  a  large  real  value  and  then 
matched  with  an  iris. 

The  power-handling  capacity  of 
the  waveguide  is  in  the  tens  of 
megawatts  and  the  power-handling 
capacity  of  a  one-inch-wide  slot  will 
be  over  one  megawatt. 

Three  linear  arrays  successfully 
designed  and  built  by  the  author 
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FIG.  10 — Aiiniuth  perttarn  of  T«rtical 
ORoy  wllh  ae  ground  plan* 
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ground  plane  if  this  pattern  were 
desired. 

The  omnidirectional  pattern  of 
Fig.  12  is  achieved  by  placing  two 
arrays  of  slots  on  opposite  sides  of 
the  waveguide'  and  placing  the 
ground  plane  about  the  waveguide. 

The  pattern  of  Fig.  18  was  ob¬ 
tained  from  the  linear  array  and 
horn  shown  in  Fig.  14.  The  azimuth 
half-power  beamwidth  of  this  horn- 
slot  combination  is  36  degrees.  Al¬ 
most  any  desired  beamwidth  may  be 
obtained  with  appropriate  horn 
dimensions.  The  horn  aperture  is 
given  approximately  by  the  ex¬ 
pression*  A  =  60X/#i  where  *4  is  the 
desired  azimuth  half-power  beam- 
width  in  degrees. 

The  admittance  of  the  slots  is 
only  slightly  affected  by  the  pres¬ 
ence  of  the  ground  planes.  The  horn 
has  a  somewhat  more  appreciable 
effect  on  the  slot  admittance.  The 
radiation  pattern  will  be  essentially 
undisturbed  by  these  horns  but  the 
input  admittance  to  the  arrays  will 
be  changed  and  will  need  correcting. 
If  the  horns  are  placed  closer  to  the 
slots,  if  baffles  are  placed  about  the 
slots,  or  if  heavy  weatherizing 
covers  are  placed  over  the  slots,  the 
admittance  characteristics  of  the 
slots  may  be  changed  quite 
drastically. 

The  author  wishes  to  acknow¬ 
ledge  the  contributions  to  this  ma¬ 
terial  made  by  many  members  of 
Hughes  Research  and  Development 
Laboratories  and  especially  by 
members  of  the  Microwave  Labora- 
tangular  waveguide  would  have  the  tory. 
azimuth  pattern  shown  in  Fig.  10. 

The  half-power  beamwidth  is  90 
degrees.  Figure  11  shews  the 
azimuth  pattern  of  a  vertical  slot 
array  in  a  15-wavelength  ground 
plane.  The  half-power  beamwidth  is 
165  degrees.  The  metalized  side  of 
a  building  could  be  used  for  the 


are  shown  in  Fig.  6,  6  and  7.  The 
24-element  array  was  designed  for 
a  uniform  side-lobe  level  30  db 
below  the  main  beam  and  measured 
28  db  at  the  design  frequency.  The 
side-lobe  level  was  better  than  26 
db  over  a  16  percent  band.  The  144- 
element  arrays  were  designed  for 
a  uniform  side-lobe  level  of  40  db 
down  and  measured  29  db.  This  dis¬ 
crepancy  is  completely  attributable 
to  machining  tolerances.  The  17- 
element  array  was  designed  to  have 
a  symmetrical  pattern  approxi¬ 
mately  proportional  in  power  to 
CSC*  6  cot’'*  6.  The  two  halves  of  the 
pattern  about  the  normal  to  the 
array  are  shown  in  Fig.  8.  The  in¬ 
put  impedances  and  beamwidths  of 
these  arrays  were  as  designed. 

If  the  antenna  is  to  be  con¬ 
structed  high  over  a  city,  such  as  on 
a  mountain  top  or  high  building,  a 
beam  that  has  its  greatest  gain 
horizontally,  a  broad  beam  below 
and  a  sharp  dropoff  above  the 
horizontal  would  be  ideal.  This  type 
of  pattern,  although  more  difficult 
to  calculate,  is  possible  with  a  slot 
array.  The  pattern  of  such  an 
antenna  which  has  been  constructed 
is  shown  in  Fig.  9. 

Azimuth  Pattern 

Present  antenna  designs  for  tele¬ 
vision  stations  have  in  general 
called  for  omnidirectional  patterns 
in  the  horizontal  plane.  This  is  a 
result  of  stations  being  in  metro¬ 
politan  areas.  Some  uhf  channels 
are  allocated  to  smaller  cities  and 
in  many  cases  it  will  be  desirable 
to  have  directional  azimuth  pat¬ 
terns.  Slot  arrays  are  almost  ideally 
suited  to  this  application.  The 
variety  of  patterns  and  beam- 
widths  available  with  a  slot  array 
are  indicated  in  the  patterns  of 
Fig.  10  through  13. 

A  vertical  slot  array  in  a  rec- 


FIG.  11 — Ailmuth  pottcrn  oi  ▼•rtical 
array  oi  lonTiludlnal  alola  In  IS-woro- 
Ungth  ground  plono  at  9,200  me 
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FIG.  12 — Aximulh  patlom  oi  Tortlcal 
doubU  array  oi  tloit  In  a  throo-wor*. 
longth  ground  piano 


FIG.  13 — Ailmuth  pattom  oi  vortical 
array  oi  longitudinal  oloto  with  horn 
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FIG.  14 — Twonty-iour  olomont  array  with  horn 
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Lineai-to-Logarithmic 


By  R.  C.  HOWARD,  C.  i.  SAVANT  and  R.  S.  NEISWANOER 

California  Institute  of  Technology 
Pasadena,  California 


IN  ALMOST  EVIXY  electronic  field, 
need  occasionally  arises  for 
linear-to-logarithmic  conversion  of 
data.  Probably  its  most  extensive 
use  has  been  in  one-dimensional  in¬ 
strument  indicators  and  recorders. 
Here,  for  advantageous  scale  com¬ 
pression,  linear  inputs  are  con¬ 
verted  to  logarithmic  values  such 
as  decibels.  This  use  can  be  ex¬ 
tended  to  two-dimensional  semilog 
and  log-log  oscilloscope  presenta¬ 
tions. 

In  eler  Tronic -analog  computing, 
the  logarithmic  converter  in  con¬ 
junction  with  an  antiiogarithmic 
converter  conveniently  performs 
multiplication  and  division  by  addi¬ 
tion  and  subtraction  of  voitages  and 


as  readily  produces  integer  and  non¬ 
integer  exponent  functions. 

evaluation  Criteria 

A  linear-to-logarithmic  converter 
is  an  electronic  device  which,  when 
presented  with  an  input  x  repre¬ 
senting  some  number  scaled  into  d-c 
voltage,  produces  an  output  y  = 
log.  X  where  y  is  also  a  number 
scaled  into  voltage,  and  a  is  the  base 


of  the  logarithm.  Over  20  years  ago 
a  vacuum-tube  circuit  using  a  tri- 
ode-connected  UX-222  tetrode  was 
developed  to  accomplish  this. 

Since  then  many  converters  have 
appeared:  devices  employing  ger¬ 
manium  diodes,  selenium  rectifiers, 
exponential  time  decays,  vacuum- 
tube  diodes,  triodes,  tetrodes  and 
pentodes  *■*.  Analog-computer,  ar¬ 
bitrary-function  generators,  such  as 
photoelectric  cathode-ray-tube  de¬ 
vices,  can  also  be  used  as  logarith¬ 
mic  converters. 

To  evaluate  this  diverse  group 
the  following  criteria  were  estab¬ 
lished  :  high-level,  moderate-range 
voltage  input;  high  conversion 
gain ;  stable  and  accurate  con¬ 
version;  reproducible  characteris¬ 
tics;  and  practicable  design. 

Since  the  triode  converter  ap¬ 
peared  most  promising,  develop¬ 
ment  work  focused  on  this  item. 
The  most  common  circuit  utilizes 
the  logarithmic  relationship  be¬ 
tween  grid  current  and  plate 


FIG.  1 — ConT*nUonal  Irlod*  circuit  (A)  con  b«  modiiiud  to  prorldo  hivh-qain  con- 
Toraion  of  linocn  to  logarithmic  data 


FIG.  3 — Comploto  couvortor  ho*  cothodo-lollowor  output  to  proTido  isolation  and 


aid  in  cancsUotlon  of  oHsot  Toltago 


FIG.  2 — ConTorsion  charactoristic  in 
linoar  OTor  throo  log  cyclot 
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Voltage  Converter 


Conventional  triode  circuit  modified  for  use  with  analog  computers  provides  high-gain 
conversion  of  linear  to  logarithmic  data  over  0.3  to  300-volt  range.  Converter  character¬ 
istics  are  readily  reproducible ;  tubes  need  not  be  preselected 


current  in  some  triodes  operating 
at  low  plate  voltages.  If  a  large 
grid  resistor  is  added  for  voltage- 
to-voltage  conversion,  the  basic  cir¬ 
cuit  becomes  that  of  Fig.  lA. 

Resistors  Rt.  and  Rk  and  the  plate 
voltage  are  adjusted  to  produce  an 
output  E,  =  —  log.(E<)  + 

With  this  basic  circuit,  Nadel’  suc¬ 
ceeded  in  obtaining  a  remarkably 
accurate  conversion  with  a  log¬ 
arithm  base  of  about  3  over  a  range 
of  1  to  300  volts. 

Modified  Triode  Circuit 

A  high-gain  conversion  char¬ 
acteristic  was  discovered  in  the 
high-plate-voltage  region  of  a  few 
triodes.  Typical  values  for  this  con¬ 
verter  are  shown  in  Fig.  IB.  The 
corresponding  response  curve  is 
presented  in  Fig.  2.  The  input-to- 
cathode  resistor  was  added  to  im¬ 
prove  the  low-input-voltage  re¬ 
sponse;  the  resistor  does  not  affect 
higher-level  conversion.  Tubes  do 
not  have  to  be  preselected  to  main¬ 
tain  similar  characteristics.  Good 
stability,  75  millivolts  per  hour, 
was  attained  by  600-hour  tube 
aging. 

The  output  of  the  converter  is  of 
the  form  E,  =  —  log  .F,  -f  E„t„»f 
Both  Emttmetf  which  arises  from  the 
large  positive  plate  voltage,  and  the 
logarithm  base,  a,  vary  for  different 
tubes.  For  reproducibility,  E„t,,t 


Liii«or-to-loqorlthinic  converter  Is  mounted  on  phig-in  chaesia 


can  be  canceled  in  each  converter, 
and  the  logarithm  base,  a,  can  be 
made  to  coincide  with  some 
standard. 

The  removal  of  E,tt„,  was  di¬ 
rectly  accomplished  by  adding  a 
cathode  follower  to  the  triode  and 
subtracting  E,tt,,t  at  the  follower's 
grid.  This  addition  introduced  the 
further  advantage  of  isolating  the 
triode  converter  from  the  actual 
output. 

Adjustment  of  the  logarithm  base 
requires  a  simple  adjustment  of 
gain  after  logarithmic  conversion. 


Table  I — Various  Logarithm  Bases  and  Output  Voltages  Available 
With  Different  Tube  Types 


Case  Tube 

E, 

Rl 

Bk 

Rf 

R. 

Ee 

Base 

Ee 

1 

1/2  12AY7 

300 

S.8 

450K 

12. 4K 

470K 

2.5Meg 

-3.0 

1.30 

60 

2 

1/2  12AY7 

300 

5.8 

320 

14.0 

470 

2.5 

-8.5 

1..38 

33 

3 

1/2  12\U7 

280 

5.8 

100 

14.0 

5,000 

2.5 

-13.6 

1  78 

25 

4 

1/2  12AU7 

280 

5.8 

27 

150.0 

5,000 

2.5 

-3.4 

1.78 

72 

5 

1/2  12AT7 

290 

5.8 

36 

5.6 

1,000 

2  5 

-24.0 

1.18 

113 

6 

1/2  12AX7 

290 

5.8 

18 

5.3 

150 

2.5 

-19.0 

1  14 

231 

7 

1/2  12AX7 

290 

5.8 

160 

6.3 

400 

2.5 

-5.9 

1.13 

110 

8 

2/2  12AX7 

300 

6.0 

350 

3.0 

270 

2.2 

-3.0 

1.26 

30 

This  restricted-range  gain  control 
is  inserted  at  the  cathode-follower's 
output.  The  final  circuit  is  shown 
in  Fig.  3. 

Although  developed  for  a  com¬ 
puter  requiring  a  low  logatrithm 
base  and  zero  d-c  level,  the  same 
circuit  has  many  possibilities. 
Table  I  shows  the  variety  of 
logarithm  bases  and  output  volt¬ 
ages  available  with  different 
tubes. 
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FIG.  1 — Donor  motorlal  (A)  and  accop* 
tor  motorlal  (B)  ohow  arroyo  of  charqod 
alonu  iual  bolow  turfaco  of  qormanium 


PREVIOUS  articles  of  this  series 
have  developed  the  theoretical 
concepts  associated  with  p  and  n- 
type  semiconductor  materials.  These 
principles  will  be  applied  to  a  de¬ 
tailed  analysis  of  the  theory  of 
operation  of  the  point-contact  tran¬ 
sistor. 

Temperature  Dependence 

Much  information  is  obtainable 
from  the  covalent  bond  picture  of 
germanium  and  silicon.  From  this 
picture  it  is  apparent  on  a  qualita¬ 
tive  basis  that  the  transistor  using 
germanium  or  silicon  is  a  tempera¬ 
ture-dependent  device.  An  increase 
in  temperature  will  be  accompanied 
by  disruption  of  some  of  the  cov¬ 
alent  bonds  thereby  freeing  elec¬ 
trons  to  act  as  carriers. 

By  definition,  the  presence  of 
these  additional  carriers  will  in¬ 
crease  the  conductivity.  Many  of 
the  parameters  which  characterize 
a  transistor  are  dependent  on  con¬ 
ductivity,  and  these  parameters  will 
vary  with  temperature.  If  the  tem¬ 
perature  is  increased  sufficiently, 
enough  covalent  bonds  are  broken 


so  that  additional  increases  in  tem¬ 
perature  will  have  a  negligible  effect 
on  the  number  of  available  carriers. 
Under  such  circumstances,  the  con¬ 
ductivity  approaches  an  upper  limit, 
called  the  intrinsic  conductivity. 
The  word  “intrinsic”  implies  that 
the  conductivity  of  the  semiconduc¬ 
tor  is  essentially  dependent  upon 
the  properties  of  the  material  itself 
rather  than  upon  the  impurities 
that  control  its  conductivity  at 
lower  temperatures. 

The  intrinsic  temperature  for 
germanium  normally  suitable  for 
transistors  is  of  the  order  of  100  C. 
Near  the  intrinsic  temperature,  con¬ 
trol  of  the  carriers  is  very  difficult 
because  of  their  very  large  number 
and  high  thermal  energy.  Since  this 
control  is  essential  to  efficient  tran¬ 
sistor  action,  it  is  evident  that  the 
intrinsic  temperature  sets  an  upper 
limit  for  satisfactory  transistor  op¬ 
eration.  In  practice,  other  consid¬ 
erations  further  limit  the  maximum 
operating  temperature  so  that  it 
may  be  substantially  less  than  the 
intrinsic  temperature. 

In  Part  IV  of  this  series  it  was 
shown  that  impurity  atoms  occupy 
lattice  sites  and  by  their  displace¬ 
ment  of  germanium  atoms  give  rise 
to  excess  electrons  or  holes.  In  the 
conduction  process  the  carriers  are 
the  holes  or  the  electrons — the 


ionized  atoms  at  the  lattice  sites  do 
not  contribute  to  the  conduction. 

Conduction  in  a  semiconductor  is 
essentially  electronic  rather  than 
ionic.  In  an  ionic  conduction  pro¬ 
cess,  conduction  is  by  atoms  that 
have  gained  or  lost  one  or  more 
electrons  (ions). 

At  a  given  instant  of  time  if  it 
were  possible  to  look  just  below  the 
surface  of  a  semiconductor  such  as 
germanium,  there  would  be  seen  an 
array  of  countless  germanium  and 
impurity  atoms  vibrating  about 
their  mean  lattice  positions  due  to 
thermal  agitation  with  mobile  holes 
or  electrons  moving  among  the 
atoms.  In  the  case  of  a  donor  ma¬ 
terial,  the  impurity  atoms  have  a 
net  positive  charge  and  it  is  con¬ 
venient  for  analytical  purposes  to 
picture  the  situation  as  in  Fig.  lA. 
Here  is  shown  an  array  of  donors, 
hereafter  indicated  as  a  plus  sign 
enclosed  in  a  circle,  near  the  surface 
of  the  n-type  material.  For  the  p- 
type  material.  Fig.  IB,  an  array 
of  acceptors  with  their  negative 
charge  is  shown.  This  picture  will 
serve  as  a  useful  tool  in  the  analysis 
of  transistor  action. 

P-N  Junction 

Figure  2A  shows  a  piece  of  p- 
type  material  adjacent  to  a  piece  of 
n-type  material,  such  an  arrange- 
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Transistor  Operation 


Detailed  discussion  of  point-contact  transistor  action  is  presented,  including  physical 
construction,  hole  and  electron  movement,  potential  hills,  surface  states  and  relationship 
of  these  phenomena  to  external  connections  and  applied  voltages 


tnent  producing  a  p-n  junction.  It  is 
not  possible  to  make  a  satisfactory 
junction  by  simply  taking  a  piece 
of  n-type  and  a  piece  of  p-t3rpe 
germanium  and  putting  them  to¬ 
gether,  regardless  of  the  pressure 
used  to  hold  them  together  or  how 
carefully  the  interfaces  are  cleaned 
and  polished.  Experience  has  shown 
that,  because  an  action  occurring  at 
a  microscopic  level  among  particles 
of  atomic  dimensions  is  involved, 
it  is  extremely  difficult  to  get  orders 
of  purity  and  cleanliness  or  smooth¬ 
ness  at  the  surfaces  that  are  re¬ 
quired  to  obtain  a  satisfactory  p-n 
junction.  It  is  therefore  not  con¬ 
sidered  feasible  to  make  a  p-n  junc¬ 
tion  mechanically.  A  process  for 
making  p-n  junctions  will  be  de¬ 
scribed  later. 

These  p-n  junctions  have  been 
used  successfully  in  circuit  applica¬ 
tions  commonly  associated  with  the 
familiar  germanium  diode. 

This  structural  arrangement  is 
a  convenient  device  for  establishing 
a  general  rule  for  the  polarities  of 
applied  potentials  both  for  transis¬ 
tors  and  diodes. 

[  Potential  Hills 

It  might  appear  at  first  that  un¬ 
der  the  action  of  ordinary  diffusion, 
the  excess  of  holes  (Fig.  2A)  would 
diffuse  into  the  n  region  and  excess 
of  electrons  would  diffuse  into  the 
p  region  so  that,  in  time,  the  p-n 
junction  as  such  would  cease  to 
exist.  Of  course  this  does  not  hap¬ 
pen  at  ordinary  temperatures.  A 
very  simple  analysis,  but  one  which 
has  some  very  far  reaching  implica¬ 
tions,  will  show  why. 

In  trying  to  diffuse  into  the  n 
region,  a  hole  in  the  p  region  en¬ 


counters  a  barrier  layer  of  posi¬ 
tively-charged  atoms  (donors)  just 
across  the  junction  plane.  The  posi¬ 
tive  electric  field  created  by  the 
donors  opposes  the  transgres.sion  of 
holes. 

Figure  2B  shows  what  the  poten¬ 
tial  variation  or  distribution  looks 
like  to  the  hole  trying  to  get  across 
the  junction.  As  it  approaches  the 
junction,  the  lines  of  electric  flux 
extending  out  impede  its  motion, 
and  if  the  hole  does  reach  the  junc¬ 
tion,  it  must  have  had  initially  a 
large  energy  to  overcome  the  op¬ 
position  of  the  donor  electric  field. 
The  increase  of  energy  which  a  hole 
must  thus  possess  in  order  to  move 
against  the  electric  field,  is  shown 
in  Fig.  2B  as  a  small  potential  hill. 
This  name  is  commonly  applied  to 
the  effect  at  the  junction  that  pre¬ 
vents  the  holes  from  diffusing 
across  it. 

At  room  temperature,  for  exam¬ 
ple,  the  holes  will,  in  general,  not 
have  sufficient  energy  from  thermal 
agitation  to  climb  the  potential  hill 
and  therefore  a  significant  number 
of  holes  do  not  diffuse  from  the  p  to 
the  n  region.  Electrons  in  the  p 
region  however  will,  due  to  the  elec¬ 
tric  field  of  the  donors,  diffuse  easily 
into  the  n  region  sliding  down  a 
potential  hill.  However,  the  elec¬ 
trons  are  only  minority  carriers  in 
the  p  region,  and  their  migration 
to  the  n  region  will  never  annihilate 
the  p-n  junction  because  there  is 
already  an  excess  of  electrons  in  the 
n  region. 

In  Fig.  2C  is  shown  the  corre¬ 
sponding  condition  for  electrons  in 
the  n  region  which  would,  ordi¬ 
narily,  diffuse  into  the  p  region 
under  normal  kinetic  vibration  or 


motion.  Analogously  for  the  case  of 
the  holes,  electrons  that  approach 
the  junction  come  under  the  influ¬ 
ence  of  the  negative  electric  field 


FIG.  2 — Donor  and  accoptor  maloriola 
arranqod  oa  a  Junction  ora  shown  in  A. 
Any  hoU  trying  to  diiiuso  from  accoptor 
matorial  to  donor  must  clbnb  polontial 
hill  duo  to  array  oi  donors  noor  suriaco 
oi  n  gormonium  (B).  An  oloctron  trying 
to  diiiuso  irom  n  rogion  to  p  rogien  must 
climb  potontial  hill  iadlcatod  in  C 
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due  to  the  array  of  acceptors  and 
encounter  the  potential  hill  that 
turns  back  most  of  them. 

The  effect  due  to  the  array  of 
acceptors  and  donors  is  representa¬ 
ble  as  in  Fig.  2A  by  a  small  battery 
shown  dotted  in  the  figure.  For  the 
position  shown  it  will  introduce 
the  same  potential  hills  as  do  the 
arrays  of  acceptors  and  donors.  This 
picture,  however,  is  extremely  im¬ 
portant  because  it  provides  in¬ 
stantly  the  answer  to  the  polarity 
problem. 

If  a  battery  is  connected  as  in 
Fig.  3A,  it  aids  the  equivalent  bat¬ 
tery  of  Fig.  2A  and  increases  the 
height  of  the  potential  hill.  With 
thi.s  arrangement  the  number  of 
carriers  that  can  climb  the  potential 
hill  is  very  small  and  moat  of  the 
conduction  is  actually  due  to  mi¬ 
nority  carriers  since  this  polarity 
of  bias  enhances  the  flow  of  elec¬ 
trons  from  the  p  region  to  the  n  and 
of  holes  from  the  n  region  to  the  p 
region.  The  number  of  minority 
carriers  is  so  small  that  the  total 
current  is  small  and  this  polarity  of 
bias  gives  rise  to  the  reverse-cur¬ 
rent  or  high-resistance  condition. 

In  Fig.  SB,  however,  the  external 
battery  is  connected  so  as  to  oppose 
or  flatten  out  the  potential  hill  or 
the  equivalent  battery  of  Fig.  2A. 
The  flow  of  holes  from  the  p  to  the  n 
region  and  the  flow  of  electrons 
from  the  n  to  the  p  region  is  en¬ 
hanced.  This  is  the  low-resistance 
or  forward-current  polarity  of  bias. 

Barrier  Potential 

The  order  of  magnitude  of  the 
potential  difference  across  the  junc¬ 
tion  in  the  absence  of  an  external 
battery  is  in  tenths  of  a  volt  and  it 
may  thus  appear  that  a  very  small 
battery  connected  as  in  Fig.  SB 
would  be  sufficient  to  completely 
annihilate  the  potential  hill.  This 
is  not  so.  A  semiconductor  that  has 
approximately  a  hundred  thousand 
times  the  resistance  of  a  conductor 
such  as  copper  is  involved.  An  im¬ 
portant  potential  drop  occurs  in  the 
p  and  n  regions  without  reference 
to  the  barrier  at  all  and,  of  course, 
as  the  current  increases  this  drop 
increases. 

The  more  the  barrier  is  broken 
down  by  using  the  polarity  of  Fig. 
SB  the  more  readily  do  the  carriers 
move  across  it.  In  that  sense  the 


FIG.  3 — In  A.  th*  potraUoI  hUI.  r«p(*- 
«*nt*d  by  dash*d-Un«  battery.  U  leln- 
iorced  or  roisod  by  conaoetton  of  oxtor-  ^ 
nal  battery.  This  is  identUled  os  reesrse- 
current  (hiqh-resistonce)  connection.  In 
B,  the  potentiol  hllL  represented  by 
dashed  Uae  battery,  is  OTercome  or  low¬ 
ered  by  external  battery.  This  is  for¬ 
ward-current  (low-resistance)  connection 


resistance  of  the  barrier  is  de¬ 
creased.  As  the  current  increases 
the  net  drop  available  across  the 
barrier  itself  for  counteracting  this 
contact  potential  at  the  barrier  de¬ 
creases,  and  it  is  clear  that  the  two 
actions  are  opposite  in  direction. 
Nevertheless,  it  is  possible  to  make 
the  potential  hill  quite  small  by  the 
u.se  of  potentials  of  the  order  of  one 
volt.  If  the  battery  potential  is 
made  too  high  in  the  reverse  direc¬ 
tion  voltage  breakdown  occurs,  see 
Fig.  3A.  In  the  case  of  the  forward 
connection  of  Fig.  SB,  the  applica¬ 
tion  of  too  high  a  voltage  will  per¬ 
manently  damage  the  junction  due 
to  the  heating  effects  of  excessively 
high  currents. 

State  of  Theory 

Before  proceeding  to  the  discus¬ 
sion  of  the  theory  of  the  point-con- 
tact  transistor  it  is  necessary  to 
make  some  precautionary  remarks. 
The  vacuum  tube  has  been  known' 
for  over  50  years  and  vacuum-tube 
theory  is  on  relatively  firm  ground. 
In  vacuum  tube  theory,  the  reader 
is  accustomed  to  seeing  only  the 
well-worked-out  and  thoroughly 
established  theories  in  print,  each 
such  theoi^  having  had  ample  time 
to  be  checked  and  cross-checked  by 
many  workers  in  the  field.  This  is 
in  general  not  true  of  transistor 
theory  because  the  entire  field  is 


barely  five  years  old. 

Authorities  in  the  field  today  do 
not  unanimously  agree  upon  a  theo¬ 
retical  explanation  of  point-contact 
transistor  operation.  To  the  reader 
familiar  with  the  calculus  this  will 
not  appear  particularly  surprising. 
The  mathematical  analysis  of  phys¬ 
ical  phenomena  occurring  at  a  point 
such  as  the  pointed  tip  of  the  fine 
wire  used  for  the  cat  whisker  is 
extremely  difficult  and  involved. 
Theories  that  adequately  explain  all 
the  known  phenomena  involved  in 
point-contact  operation  have  not 
been  completed.  Many  of  the  equa¬ 
tions  developed  are  so  complex  and 
difficult  to  verify  experimentally 
that  physically  significant  solutions 
are  not  yet  available. 

There  is,  therefore,  no  complete 
mathematically  supported  theory  of 
point-contact  rectification  or  tran¬ 
sistor  action  that  may  be  used  to 
interpret  observed  phenomena  or 
predict  future  behavior.  The  theo¬ 
retical  explanation  of  the  action  of 
a  point-contact  transistor  that  will 
be  given  must  be  considered  to  be 
merely  one  of  the  many  possible 
theories.  The  reader  should  look 
upon  the  explanation  proffered  with 
a  certain  amount  of  critical  reserve. 
The  explanation  to  be  given  is,  in 
the  opinion  of  the  authors,  the  best 
currently  available  but  because  the 
art  is  .so  young  it  is  well  to  bear  in 
mind  that  it  may  be  considerably 
modified  in  years  to  come. 

Theory  of  Operation 

In  Fig.  4  is  shown  the  essential 
arrangement  for  point-contact 
transistor  operation.  The  base  (or 
pellet)  is  a  piece  of  n-type  germa¬ 
nium  of  about  4  to  6  ohm-cm  re¬ 
sistivity,  approximately  20  mils 
thick,  and  about  50  mils  in  length 
and  width.  The  cat  whiskers  are 
wires  of  some  metal  such  as  phos¬ 
phor  bronze  approximately  5  mils  in 
diameter,  spaced  approximately  2 
mils  apart  with  some  simple  provi¬ 
sion  such  as  a  bend  in  the  wire,  to 
keep  a  few  grams  pressure  on  the 
surface  of  the  germanium. 

The  cat  whisker  shown  on  the  left 
is  called  the  emitter  for  reasons 
which  will  appear  shortly.  The  other 
cat  whisker  is  the  collector.  The 
base  connection  on  the  underside  of 
the  germanium  pellet  consists  of  an 
ohmic  soldered  connection. 
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The  reader  may  be  concerned  with 
possible  deleterious  eflfects  of  the 
heating  involved  in  the  soldering  op¬ 
eration.  Actually  harmful  effects  on 
the  electrical  properties  of  the  ger¬ 
manium  are  not  observed  until  tem¬ 
peratures  consideraUy  higher  than 
those  encountered  in  the  soldering 
operation  are  reached.  Further,  to 
degrade  appreciably  the  character¬ 
istics  of  the  germanium,  elevated 
temperatures  must  be  maintained 
for  times  much  in  excess  of  those 
encountered  in  the  soldering  proc¬ 
ess. 

It  is  known  that  electrons  that 
find  their  way  to  the  surface  of  the 
semiconductor  become  held  or  bound 
in  certain  conditions  or  states  that 
are  different  from  the  quantum 
states  of  the  electrons  inside  the 
bulk  of  the  material.  When  the  elec¬ 
trons  enter  into  these  surface  states 
(surface  quantum  states)  they  ap¬ 
pear  to  be  bound  and  do  not  readily 
return  into  the  bulk  of  the  material. 
The  result  is  that  a  surface  layer  of 
such  electrons  in  these  surface 
states  is  built  up  on  the  material. 
For  an  n-type  material,  and  men¬ 
tion  has  already  been  made  that 
point-contact  transistors  are  usually 
made  with  n-type  material,  this  sur¬ 
face  layer  of  electrons,  as  shown  in 
Fig.  6,  combines  with  the  array  of 
donors  just  below  the  surface  to 
form  a  small  potential  hill,  as  shown 
by  the  dotted  battery.  This  arrange¬ 
ment  produces  an  effect  analogous 
to  the  p-n  junction  discussed  in  con¬ 
nection  with  Fig.  2. 

Rules  for  Polarity 

Two  rules  may  be  established  for 
the  polarities  of  connections  of 
transistors,  which  will  apply  to  all 
the  transistors,  point-contact  and 
junction.  The  reasons  for  these 
rules  will  become  apparent  during 
this  article  and  the  next. 

(1)  The  emitter  is  always  biased 
in  the  forward  or  low-resistance 
direction. 

(2)  The  collector  is  always  biased 
in  the  reverse  or  high-resistance 
direction. 

On  the  basis  of  these  two  rules, 
and  if  we  accept  the  surface-states 
electron  theory  discussed  above,  it 
is  apparent  that  the  emitter  bias  or 
battery  E,  of  Fig.  4  will  be  con¬ 
nected  to  oppose  the  potential  hill 
at  the  surface  as  shown,  and  the 


collector  battery  E,  will  be  con¬ 
nected  to  aid  the  surface  potential 
hill.  It  is  thus  seen  that  without 
knowing  the  theory  of  operation  of 
the  transistor  the  reader  by  the  sim¬ 
ple  mnemonic  outlined,  will  know 
exactly  how  to  bias  a  point-c(Mitact 
transistor,  or,  as  we  shall  see  later, 
a  junction  transistor. 

Looking  at  Fig.  4,  the  surface 
electrons  near  the  emitter  have 
been  removed  because  of  the  po¬ 
larity  of  the  connection,  but  those  a 
little  further  away  are  still  present. 
This  is  intended  to  illustrate  the 
concept  of  bound  electrons.  If  a 
metal  plate,  such  as  in  a  capacitor, 
is  given  a  charge  the  charge  will,  in 
general,  distribute  itself  evenly  over 
the  surface.  If  a  battery  terminal 
of  suitable  polarity  is  connected  to 
the  plate,  all  the  charge  on  the  plate 
can  be  drained  off  at  once  merely 
by  connecting  the  battery  at  one 
point  because  the  charges  on  a  con¬ 
ductor  plate  are,  in  general,  not 
bound.  This  is  not  true  of  an  insu¬ 
lator  or  semiconductor.  When  the 
cat  whisker  at  the  emitter  is  applied 
as  shown,  only  the  electrons  on  the 
surface  in  the  immediate  vicinity 
are  whisked  away  by  the  battery; 
the  remaining  surface  electrons  re¬ 
main  in  their  bound  states  as  indi¬ 
cated. 

Cot  Whiskers 

One  might  wonder  why  it  is 
necessary  to  use  a  cat  whisker? 
Why  can’t  a  simple  metal-plate  con¬ 
nection  be  used?  To  answer  this 
question  it  is  necessary  first  to  in¬ 
vestigate  the  general  characteristics 
of  a  point  in  electrical  work. 

An  electric  field  such  as  may  exist 
between  the  plates  of  a  capacitor  is 
usually  considered  to  be  made  up  of 
lines  or  rays  called  flux  lines.  The 
number  of  such  flux  lines  depends 
on  the  potential,  not  on  the  area. 
Thus,  for  a  given  potential,  electric 
flux  lines  are  extremely  crowded  at 
a  point  and  the  electric  flux  in¬ 
tensity  which  by  definition  is  flux 
lines  per  unit  area  is  very  high. 

In  a  lightning  rod,  for  instance, 
since  the  cloud  must  be  discharged 
into  the  rod  as  soon  as  possible  be¬ 
fore  the  cloud  accumulates  enough 
charge  to  cause  a  lightning  flash, 
the  rod  is  made  pointed.  By  crowd¬ 
ing  the  electric  flux  lines  from  the 
cloud  into  a  point,  a  sufficient  field 


intensity  is  developed  to  cause  a 
current  to  flow  down  the  electric  rod 
and  thus  partially  discharge  the 
cloud. 

Large  potentials  may  not  be  ap¬ 
plied  to  a  transistor  because  of  the 
possibility  of  very  large  currents, 
which  will  cause  heating  or,  for  the 
case  of  reverse  connections,  voltage 
breakdown.  To  break  the  covalent 
bonds  in  the  germanium,  a  high- 
intensity  electric  field  is  needed  at 
the  emitter.  The  only  way  to  get 
this  high-intensity  field  is  to  use  a 
point.  For  this  reason  the  emitter 
contact  is  a  point  contact. 

Hole  Injection 

When  the  emitter  bias  E,  is  ap¬ 
plied,  even  though  this  bias  is  of  the 
order  of  1  volt,  a  high-intensity  elec¬ 
tric  field  is  created  at  the  point  and 
imparts  sufficient  energy  to  the 
electrons  in  the  valence  bonds 
nearby  to  raise  them  into  the  con¬ 
duction  band  and  to  break  these 
valence  bonds.  These  electrons  un¬ 
der  the  influence  of  the  applied 
potential  immediately  flow  out  of 
the  material  and  into  the  emitter. 
The  breaking  of  the  valence  bonds 
creates  holes  in  the  immediate 
vicinity  of  the  emitter  as  shown  in 
Fig.  4.  While  the  term  is  somewhat 
a  misnomer,  this  process  of  creation 
of  holes  is  called  injection  because 
the  effect  is  the  same  as  if  holes  had 
been  injected  by  the  emitter.  As 
soon  as  the  holes  are  created  they 
drift  toward  the  collector  under  the 
influence  of  the  electric  field  be¬ 
tween  emitter  and  collector. 

Since  we  are  dealing  with  an  n- 
type  material,  with  free  or  excess 
electrons,  many  of  the  holes  on 
their  way  to  the  collector  will  re¬ 
combine  with  the  electrons  and 
cease  to  exist.  As  these  recombina¬ 
tions  are  taking  place  all  the  time, 
the  number  of  holes  that  will  com¬ 
bine  with  electrons  increases  with 
the  transit  time.  Since  a  large  num¬ 
ber  of  holes  is  necessary  for  maxi¬ 
mum  effectiveness  in  transistor 
action,  it  is  desirable  to  place  the 
emitter  and  collector  close  together. 
Point-contact  transistors  of  current 
design  have  emitter  to  collector 
spacings  up  to  approximately  6  mils. 
If  spaced  too  far  apart,  the  gain 
and  frequency  response  are  ad¬ 
versely  effected. 

In  the  region  of  the  collector  the 
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potential  hill  at  the  surface  limits 
the  current  flow  and  in  the  absence 
of  holes  the  current  will  be  of  the 
order  of  one  or  two  milliamperes. 
Holes  that  reach  the  immediate 
vicinity  of  the  collector  are  at¬ 
tracted  by  the  negative  charge 
there  and  in  moving  to  the  collector 
point  tend  partially  to  cancel  out  or 
nullify  the  potential  hill  at  the  sur¬ 
face.  In  this  way  more  electrons 
are  permitted  to  climb  the  potential 
hill  and  the  current  at  the  collector 
is  increased. 

This  increase  in  collector  current 
as  a  result  of  hole  injection  is  trans¬ 
istor  action,  and  it  is  observed  that 
small  changes  in  the  hole  injection 
such  as  may  be  due  to  a  modulation 
of  the  emitter  bias  by  an  a-c  poten¬ 
tial  result  in  ampliflcation  of  the 
emitter  current  containing  the 
modulation  intelligence. 

Resistance  Gain 

In  transistor  action  the  low-re¬ 
sistance  connection  is  used  in  the 
emitter  circuit  and  the  high-resist¬ 
ance  connection  in  the  collector  cir¬ 
cuit,  referring  to  the  biasing  poten¬ 
tials  applied.  The  following  rules 
apply: 

(1)  The  internal  resistance  of 
the  transistor  between  emitter  and 
base,  usually  designated  by  r,„  is 
always  a  relatively  low  resistance. 
The  internal  resistance  of  the  tran¬ 
sistor  between  collector  and  base, 
usually  designated  by  Vm,  is  always 
a  relatively  high  resistance. 

(2)  Transistor  action  is  accom¬ 
panied  by  a  resistance  gain  in  that 
the  ratio  of  r„  to  r„  is  greater 
than  1. 

The  low-resistance  connection  of 
the  battery  E,  in  Fig.  4  satisfies  the 
emitter  circuit  requirement  of  rule 
1  but  in  the  collector  circuit  the 
action  of  the  holes  nullifies  the 
effect  of  the  surface  charge  and 
thereby  lowers  the  internal  resist¬ 
ance  between  collector  and  base.  Be¬ 
cause  point-contact  transistor  ac¬ 
tion  is  always  accompanied  by  this 
effect  of  the  holes  in  decreasing  the 
internal  resistance  of  the  germa¬ 
nium,  it  is  seen  that  the  collector- 
to-base  resistance  requirement  of 
rule  1  cannot  be  met.  If  r.  is  small, 
satisfactory  voltage  and  power 
gains  cannot  be  achieved.  However, 
there  is  an  additional  factor  in¬ 
volved. 


riG.  4 — Drawing  Uluatratlng  point-contact  transistor  action  shows  roU  of  surfaco 
stotM  and  array  of  donors  with  squlTalont  potontial  hill  dsnotod  by  dashod-line 

battery 


Looking  at  Fig.  4  it  is  seen  that 
some  holes  do  not  follow  a  straight- 
line  path  from  emitter  to  collector 
but,  by  the  process  of  diffusion  and 
random  motion,  travel  in  a  more  or 
less  circuitous  or  indirect  path  to 
the  collector.  These  holes  form  a 
positive  space  charge  or  cloud 
within  the  germanium  in  the  region 
of  the  conducting  path  and  thereby 
evoke  or  attract  additional  electrons 
from  nearby  sites,  lowering  the  re¬ 
sistance  of  the  path. 

The  significant  point  here  is  that 
the  advent  of  the  holes  causes  a  de¬ 
crease  in  the  collector-to-base  re¬ 
sistance  due  both  to  the  effect  of 
the  holes  in  annihilating  the  sur¬ 
face  charge  and  due  to  the  positive 
space-charge  effect.  The  result  is 
that  the  resistance  of  the  collector 
circuit  is  significantly  decreased 
and  a  current  flows  that  may  be  two 
to  three  times  the  emitter  current. 
However,  this  clearly  does  hot  ex¬ 
plain  a  resistance  gain. 

The  condition  of  low  resistance 
and  high  current  is  shown  in  sec¬ 
tion  AB  of  Fig.  6.  In  the  region 
from  A  to  B  the  current  is  seen  to 
be  proportional  to  the  voltage  in 
accordance  with  Ohm’s  law;  an  in¬ 
crease  in  voltage  is  accompanied  by 
a  proportionate  increase  in  current. 
If  the  applied  collector  bias  is  in¬ 
creased  beyond  point  B  the  avail¬ 
able  supply  of  electrons  soon  be¬ 
comes  inadequate  to  sustain  an 
Ohm’s-law  current.  The  supply  of 
electrons' is  controlled  by: 

(1)  The  normal  number  of  ma¬ 
jority  carriers  at  room  temperature. 
This  is  a  function  of  the  impurity 
content. 

(2)  The  neutralizing  action  of 
the  holes  on  the  surface  electrons. 


(3)  The  positive  space  charge  due 
to  the  diffused  holes. 

Above  point  B  of  the  figure,  for 
instance,  increases  of  applied  poten¬ 
tial  V,  are  not  followed  by  propor¬ 
tionate  increases  of  the  current  due 
to  this  exhaustion  of  the  available 
carriers  or  electrons,  and  .the  curve 
rises  steeply  as  shown  in  Fig.  6. 
The  slope  of  the  curve  in  the  figure 
is  r„,  the  collector-to-base  resist¬ 
ance. 

The  transistor  is  normally  op¬ 
erated  at  approximately  point  C  of 
the  figure  where  the  collector-to- 
base  resistance  is  high.  Summariz¬ 
ing,  in  the  collector  circuit  the  rea¬ 
son  for  the  high  resistance  is  not 
alone  the  reverse-current  connec¬ 
tion  of  the  bias,  but  also  the  exhaus¬ 
tion  of  the  available  current  car¬ 
riers  beyond  the  Ohm’s  law  limit. 

Typical  Values 

Let  t,r„  represent  the  internal 
voltage  drop  from  emitter  to  base 
and  i^Va  the  internal  voltage  drop 
from  collector  to  base.  Since  i,  is 
greater  than  t,  due  to  the  effect  of 
the  holes,  and  Vm  is  greater  than  ru 
due  to  the  carrier-exhaustion  effect 
mentioned,  the  possible  voltage  gain 
of  the  transistor  is  the  product  of 
current  gain  and  resistance  gain.  It 
is  important  to  note  that  voltage 
and  power  gain  in  the  point-contact 
transistor  are  due  both  to  the  cur¬ 
rent  gain  and  resistance  gain. 

The  ratio  of  t,  to  t.  is  usually  de¬ 
noted  by  the  Greek  letter  a  (alpha), 
and  for  typical  point-contact  tran¬ 
sistors  now  on  the  market  is  of  the 
order  of  2.5.  Typical  values  for  ru 
and  r.  are  approximately  300  and 
18,000  ohms  respectively,  represent¬ 
ing  a  resistance  gain  of  about  60. 
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Thus  it  may  be  seen  that  typical 
voltage  gains  are  of  the  order  of 
150  and  typical  power  gains  are  of 
the  order  of  400.  ■* 

In  their  migration  from  the 
emitter  to  the  collector  the  holes 
move  in  an  n-type  material,  and  re¬ 
combinations  of  holes  and  electrons 
are  the  rule  rather  than  the  excep¬ 
tion.  In  fact,  the  discussion  regard¬ 
ing  recombination  should  explain 
why  a  very  important  effort  in  solid 
state  physics  is  directed  toward  im¬ 
proving  and  controlling  the  lifetime 
of  the.se  carriers.  Single  crystals  of 
germanium  that  are  to  be  used  in 
the  manufacture  of  transistors  are 
compared  and  evaluated  for  their 
lifetimes  as  a  production  control. 
Lifetime  of  carriers  in  single¬ 
crystal  germanium  is  an  important 
design  parameter.  Typical  values 
vary  from  a  few  microseconds  to 
two  or  three  thousand  microsec¬ 
onds. 

Frequency  Response 

The  velocity  of  holes  and  elec¬ 
trons  in  semiconductors  is  not  the 
same  as  the  velocity  of  electrons  in 
conductors.  The  reader  accustomed 
to  thinking  of  electron  velocities  in 
orders  of  hundreds  of  thousands  of 
centimeters  per  second  may  be  sur¬ 
prised  to  learn  that  in  semiconduc¬ 
tors  velocities  are  of  the  order  of  a 
few  thousand  centimeters  per  sec¬ 
ond.  Typical  values  for  germanium 
are:  for  electrons,  about  3,600  cm 
per  second,  for  each  volt  per  cm  of 
potential  difference  or  as  is  some¬ 
times  said,  of  potential  gradient; 
for  holes,  about  1,700  cm  per  second 
per  volt  per  cm  of  gradient. 

Some  very  important  effects  in 
the  transistor  ensue  as  a  result  of 
this  relatively  slow  movement  of 
holes  and  electrons  in  semiconduc¬ 
tors.  For  instance,  in  a  wire  in¬ 
formation  in  the  form  of  modulated 
waves  piling  up  when  fed  into  one 
end  is  not  a  matter  of  concern.  The 
extremely  high  velocity  of  the  elec¬ 
trons  in  the  wire  that  carry  the  in¬ 
telligence  makes  it  almost  certain 
that,  for  any  reasonable  frequency, 
the  information  fed  in  will  move  out 
of  the  way  before  the  next  bit  is  fed 
in.  In  semiconductors,  however,  be¬ 
cause  the  velocity  is  so  low,  this 
piling  up  presents  a  serious  limita¬ 
tion.  At  relatively  low  frequencies 
serious  modulation  distortion  re¬ 


sults  because  of  the  piling  up  of 
intelligence  connected  with  the  long 
transit  time  of  electrons  and  holes. 

Another  consequence  of  the  large 
transit  time  in  transistors  is  evi¬ 
dent  in  the  decrease  of  the  current 
gain,  alpha,  with  frequency.  When 
the  period  of  one  cycle  is  equal  to 
the  transit  time,  the  positive  half  of 
a  sinusoid  may  still  be  within  the 
emitter-collector  region  when  the 
negative  half  of  the  same  cycle 
enters.  Under  these  conditions,  the 
effect  on  the  flow  of  holes  due  to 
the  positive  and  negative  halves  of 
the  cycle  cancel,  and  current  gain 
is  zero.  This  is  for  the  extreme  case 
when  frequency  is  the  reciprocal  of 
the  transit  time.  For  lower  fre¬ 
quencies,  the  effects  are  in  propor¬ 
tion  and  the  observed  fact  is  that 
the  current  gain  decreases  with  fre¬ 
quency. 

The  decrease  of  alpha  with  fre¬ 
quency  is  also  due  to  the  fact  that 
all  the  flow  lines  of  the  holes  from 
emitter  to  collector  are  by  no  means 
straight  lines.  In  fact,  these  flow 
paths  resemble  more  closely  the  flux 
lines  observed  in  pictures  of  the 


FIG.  S — A  layer  oi  •leciron*  may  be 
considered  to  exist  in  bound  states  at 
the  suriace  of  a  semiconductor.  This 
layer,  in  conjunction  with  the  array  oi 
donors  Just  below  the  surface,  produces 
in  effect  the  potential  hill  represented 
by  the  dashed-line  battery 


FIG,  I — Typical  collector  characteristic 
curre  indicating  eariotion  of  collector 
current  with  applied  bias  voltage.  After 
point  B  Insufficient  carriers  ore  present 
to  support  a  proportional  current  for  the 
applied  electric  field  and  the  apparent 
resistance  Increases  rapidly 


magnetic  field  between  two  poles. 
Since  the  transit  time  for  these  cir¬ 
cuitous  paths  is  greater  than  for 
the  straight  paths,  neutralizations 
of  the  effects  of  the  holes  occur, 
particularly  at  the  higher  frequen¬ 
cies  (lower  periods). 

While  figures  of  frequency  cutoff 
as  high  as  300  me  have  been  re¬ 
ported  in  the  literature,  these  must 
be  regarded  as  development  labora¬ 
tory  values  rather  than  representa¬ 
tive  limits  obtainable  from  transis¬ 
tors  now  on  the  market.  For  most 
point-contact  transistors  currently 
being  produced  upper  frequency 
limits  are  in  the  neighborhood  of  10 
me,  typical  values  around  3  me. 
Son^e  remarkable  progress  is  being 
made  along  these  lines  at  present 
and  the  reader  can  confidently  ex¬ 
pect  commercially  available  units 
with  importantly  extended  fre¬ 
quency  limits  to  appear  on  the  mar¬ 
ket  in  the  near  future. 

This  frequency  limitation  does 
point  out,  however,  the  desirability 
of  having  the  emitter  and  collector 
as  close  together  as  possible  because 
the  frequency  response  increases 
rapidly  as  the  spacing  is  decreased. 
Mechanical  and  electrical  counter¬ 
indications  set  a  lower  limit  on  this 
spacing. 

Resume 

(1)  The  point-contact  transistor 
is  capable  of  current  gain  due  to  the 
action  of  holes  in  enhancing  the  col¬ 
lector  current  for  a  given  amplitude 
of  emitter  current. 

(2)  Voltage  and  power  gain  of 
the  point-contact  transistor  are  due 
to  a  combination  of  current  and  re¬ 
sistance  gain. 

(3)  The  theory  of  operation  of 
point-contact  devices  in  general  is, 
as  yet,  not  completely  understood 
and  it  is  essential  to  keep  abreast 
of  the  literature  in  order  to  observe 
the  progress  in  this  field. 

(4)  The  concept  of  potential  hills 
is  essential  for  the  discussion  of 
transistor  action  and  is  useful  as  a 
convenient  mnemonic  by  which  the 

'  {Kilarity  of  applied  biases  may  be 
remembered. 

(5)  The  frequency  response  of 
pointrcontact  transistors  is  a  func¬ 
tion  of  the  transit  time  and  the  dis¬ 
tribution  of  the  flow  lines  of  the 
carriers  from  emitter  to  collector. 
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Portable  Preamplifier  for 

In  field  work  involving  low-frequency  vibration  analyses,  this  self-powered  preamplifier, 
used  with  an  electrodynamic  pickup  and  a  vibration  analyzer  or  portable  oscilloscope, 

provides  good  gain  and  accuracy 


VIBRATION  analyses  in  the  held 
are  often  carried  out  by  means 
of  a  vibration  pickup  and  analyzer 
or  oscilloscope.  Some  form  of  pre¬ 
amplifier  is  required  between  the 
pickup  and  the  analyzing  instru¬ 
ment. 

Tests  show  a  preamplifier  having 
an  overall  gain  of  only  12  times  (22 
db)  is  generally  sufficient.  The 
amplifier  must  have  a  substantially 
flat  response  from  6  to  1,000  cps 
and  be  capable  of  integration  accur¬ 
ate  to  1  percent  throughout  this 
range,  while  maintaining  the  quoted 
gain  at  the  lowest  frequency. 

Description 

Rather  than  adopt  a  high-stabil¬ 
ity  design,  it  was  decided  to  make 
the  circuit  as  simple  as  possible  and 
to  provide  an  easy  means  of  check¬ 
ing  the  gain  of  the  amplifier  under 
working  conditions.  A  meter  on  the 
front  panel  may  be  switched  to  read 
the  amplifier  calibrating  voltage 
when  an  a-c  power  line  is  connected 
to  an  input  plug  on  the  front  panel. 
The  meter  may  also  be  switched  to 
give  a  check  on  the  battery  voltages 
under  load. 

The  B  battery  is  a  compact  layer 
t]rpe  while  the  filaments  are  heated 
from  two  flashlight  cells  in  paral¬ 
lel.  All  the  batteries  are  clipped  to 
the  chassis  and  thus  housed  within 
the  amplifier  case.  The  front  panel 
also  carries  the  input  and  output 
connectors,  on-off  switch,  gain 
switch,  circuit  switch  and  a  screw¬ 
driver  adjustment  for  the  cali¬ 
brating  voltage.  The  amplifier  com¬ 
plete  with  batteries  is  housed  in  a 
case  6  by  7  by  8  inches  and  weighs 
6i  lb. 

The  amplifier.  Fig.  1,  comprises 
two  miniature  tubes  coupled  by  a 


resistance-capacitance  network.  In¬ 
tegrating  stages  may  be  switched 
into  circuit  between  these  stages. 
Type  1S4  tubes  are  used  in  both 
positions. 

Circuit 

The  input  is  taken  through  a 
stepped  attenuator  to  the  grid  of 
the  first  tube.  This  is  a  voltage- 
amplif3nng  pentode  operating  at 
zero  bias.  The  second  grid  is  fed 
from  a  voltage  divider  across  the 
B  battery,  which  produces  less  dis¬ 
tortion  of  the  signal  than  the  more 
usual  series-resistor  method  of  feed. 
The  gain  of  the  amplifier  is  thus 
somewhat  dependent  on  B  battery 
voltage,  but  this  is  immaterial  as 
the  overall  gain  can  be  readily 
checked.  The  measured  gain  of  the 
first  stage  is  22  times  and  its  output 
is  fed  through  a  coupling  capacitor 
to  the  two-megohm  grid  resistor  of 
the  following  stage. 

To  make  available  the  maximum 


possible  gain,  two  alternative  in¬ 
tegrating  capacitors  are  provided. 
In  conjunction  with  the  one-meg¬ 
ohm  integrating  resistor,  these  give 
time-constants  of  1/20  and  i  second 
respectively.  The  integrating  cir¬ 
cuits  introduce  an  attenuation  of 
7.8  times  at  25  and  6  cps,  these 
being  the  lower  limits  of  frequency 
for  each  circuit  if  integration  ac¬ 
curate  to  within  1  percent  is 
desired. 

The  third  position  of  tne  cir¬ 
cuit  switch  brings  a  fixed  resistor 
in  place  of  either  of  the  integrating 
capacitors.  The  coupling  circuit 
then  has  a  flat  frequency  resi>onse 
resulting  in  a  uniform  attenuation 
of  7.8  times  throughout  the  range  of 
the  amplifier.  This  ensures  that 
the  output  of  the  amplifier  is  of  the 
same  order  whether  switched  to  the 
“integrate”  or  to  the  “straight” 
condition. 

The  second  1S4  tube  is  strapped 
as  a  triode  to  simplify  the  matching 


FIG.  1 — Preamp  circuit  compriSM  two  miiUaturo  typo  lS4’a:  5-  and  25-cpa  inlo^rating 
circuits  arailabls  by  sotting  switch.  Input  is  taksn  through  stsppsd  attonuotor 
to  grid  of  first  tubs,  which  opsratss  at  ssro  bios 
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of  external  loads.  Since  instru¬ 
ments  such  as  portable  vibration 
analyzers  have  input  impedances  as 
low  as  20,000  ohms,  it  is  important 
that  loads  as  low  as  this  will  not 
affect  the  linearity  of  the  preampli¬ 
fier. 

Ideally,  the  output  tube  might 
have  been  a  cathode  follower,  but  as 
this  provides  no  gain,  it  was  neces¬ 
sary  to  choose  between  a  triode  or 
a  pentode  with  a  low  value  of  plate 
load.  The  triode  was  chosen  as 
being  the  simpler.  This  tube  obtains 
bias  from  a  by-passed  resistor  in 
the  B—  line.  The  measured  gain 
of  the  stage  is  6  times.  The  output 
is  taken  directly  from  the  plate 
since  most  oscillographs  include  a 
blocking  capacitor  at  the  input. 

In  the  sixth  position  of  the  input 
attenuator  switch  the  grid  of  the 
first  tube  is  connected,  via  the  meter 
selector  switch,  to  a  fixed  attenuator 
across  the  secondary  of  a  small 
transformer.  The  primary  of  the 


transformer  is  fed  from  an  a-c 
power  line  through  a  variable  re¬ 
sistor  which  has  a  screwdriver  ad¬ 
justment. 

When  the  meter  selector  switch 
is  set  to  “calibrate”  the  meter  is 
connected  through  a  bridge  rectifier 
so  that  it  reads  the  transformer 
primary  voltage.  This  voltage  may 
be  set  to  a  predetermined  value, 
marked  on  the  meter  dial,  by  means 
of  the  variable  resistor,  irrespective 
of  wide  variations  in  a-c  line  volt¬ 
age.  A  known  calibrating  voltage 
is  thus  injected  into  the  first  tube 
which  enables  the  gain  of  the  pre¬ 
amplifier  and  any  succeeding  equip¬ 
ment  to  be  checked,  wherever  an  a-c 
line  is  available  (by  noting  the 
reading  on  the  analyzer  output 
meter,  measuring  the  height  of  the 
oscilloscope  trace  and  so  on). 

The  remaining  two  positions  of 
the  meter  selector  switch  connect 
the  meter,  through  suitable  re¬ 
sistors,  to  the  A  and  B  batteries. 


Prwompllflwr  can  coUbratnd  from  any 
o<  tourcn 


An  indicating  mark  on  the  meter 
dial  suffices  for  both  batteries  and 
shows  when  they  have  reached  the 
end  of  their  useful  lives. 

Performance 

The  measured  performance  is 
shown  in  Fig.  2.  The  response  of 
the  amplifier  straight  is  substan¬ 
tially  flat  from  5  to  1,000  cps  and 
the  two  integrating  stages  give  the 
required  slope  of  6  db  per  octave 
(necessary  to  achieve  correct  in¬ 
tegration)  over  the  ranges  from 
5  to  75  cps  and  25  to  1,000  cps 
respectively. 

The  overall  gain  (straight)  is 
14,  with  5-cp8  integrate  it  is  70//. 
and  with  25-cps  integrate  it  is 
350//  where  /  is  frequency  in  cps. 

The  effect  of  reducing  the  A- 
battery  voltage  from  1.5  to  1.25 
volts  is  negligible. 

Overall  gain  of  the  preamplifier 
is  approximately  proportional  to 
B-battery  voltage.  The  figures 
given  above  were  taken  with  a  new 
90-volt  battery.  Shown  dotted  on 
Fig.  2  is  the  response  when  the 
B  battery  had  dropped  to  78.5  volts. 
This  resulted  in  a  loss  of  gain  of 
approximately  1  db. 

All  the  above  rnt.^surements  were 
made  with  the  amplifier  feeding 
into  a  load  consisting  of  a  20,000- 
ohm  resistor  in  series  with  a  2-vif 
capacitor.  Maximum  peak  output 
before  appreciable  distortion  was 
apparent  was  10  volts. 

During  the  many  months  in 
which  the  original  amplifier  has 
been  in  operation,  no  modifications 
or  repairs  have  been  needed. 


FIG.  2 — Bmpohm  cnrTM  lor  tiroight  amplUicotton  with  froth  tO-Tolt  bottory  oad 
71.5-Tolt  woak  bottory  (dottod  curro).  and  rooponooo  with  inlograto.2S-cpo  and 
inl#grcrto-5-cpo  circnlta  twilchod  in 
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!  /  '  V 


MEDIUM 

FAST 

SYYEEP 


FASTEST 

SWEEP 


Continuous-Indicating 


Instantaneous  fixes  for  fast-moving  aircraft  are  obtained  with  a  12-tube  servo-relay 
attachment  for  standard  navigation  equipment.  Remote  guidance  of  vessels,  such  as 
survival  craft,  dependent  upon  continuous  positional  information  can  follow  an 

extension  of  this  development 


Fast-pxying  aircraft  increas¬ 
ingly  require  immediate  and 
accurate  determination  of  position 
that  can  best  be  given  by  continu¬ 
ous  indication.  Automatic  or  remote 
control  of  vessels,  such  as  survival 
craft,  is  possible  only  with  continu¬ 
ous  position  indication.  Equipment 
for  this  purpose  has  recently  be¬ 
come  available  as  an  adjunct  to  the 
existing  loran  navigational  serv¬ 
ice. 

Loran,*'*  is  based  upon  time-dif¬ 
ference  hyperbolas  generated  by 
pulsed  emissions  from  transmitters 
at  the  ends  of  a  base  line.  Each 
pair  of  transmitters  produces  a  hy¬ 
perbolic  line  of  position  for  the  ves¬ 
sel  or  aircraft  equipped  with  a 
suitable  receiver-indicator.  A  fix  is 
obtained  at  the  intersection  of  the 
lines  generated  by  two  pairs  of 
transmitters. 

In  practice,  received  pulses  are 
manually  adjusted  to  the  same 
amplitude  and  superimposed  on  a 
cathode-ray  screen.  The  time  de- 


J  j...TlME  DIFFERENCE  TO  BE 
j  j  MEASURED 

I  {, A  pedestal IFIXEOI 
W _ 


.B  pedestal  (MOVABLE) 


Ly\ 


FIG.  1 — Typicol  loran  colhodo-roy  obcU- 
loBcopo  proBontatlon  ahown  with  thro* 
dUlBront  awMp  apooda 


LINE  OF 
J  /•\  POSITION 
J  ^  *  FROM 
'  '  STATIONS 
B  AND  0 


A  loran  iix  ia  tha  point  of  intaraoction  oi  two  linaa  of  poaition  darivad  from  diilaranca 
of  arrivol  of  two  pulaa  aignala  for  aach  lina 


lay  in  the  arrival  of  the  slave  pulse 
after  the  master  is  determined 
from  the  delay  introduced  into  mov¬ 
able  pedestal  circuits  that  are  ad¬ 
justed  for  superposition  of  the 
pulses.  Special  charts  with  an  over¬ 
lay  of  loran  delay  lines  show  the 
navigator  his  location. 

The  loran  oscilloscope  presenta¬ 
tion  is  shovjn  in  Fig.  1.  Numbered 
dials  actuating  the  movable  pedes¬ 
tal  (B)  circuit  directly  indicate  de¬ 
lay  between  time  of  arrival  of  the 
A  (master)  and  B  (slave)  pulses 
for  the  instant  of  the  observation. 

For  continuous,  automatic  indi¬ 
cations  abroad  a  moving  craft,  a 
12-tube  unit  is  added  to  the  stand¬ 
ard  Sperry  Mark-2  indicator  to 
synchronize  the  indicator  with  the 
received  signals,  maintain  correct 
pulse  amplitude  as  shown  on  the 


cathode-ray  screen  and  maintain 
pulse  superposition  in  height  and 
time. 

Figure  2  shows  a  block  diagram 
of  the  automatic-gain-control  and 
the  automatic  -  amplitude  -  balance- 
control  circuits.  Both  these  circuits 
derive  their  control  signals  by 
measurement  of  amplitude  from  a 
region  on  the  leading  edge  of  the 
loran  video  pulses.  To  allow  opera¬ 
tion  with  noise  and  to  select  the 
correct  portion  of  the  video  pulse 
for  amplitude  control,  short-time 
samples  of  the  amplitudes  of  the 
A  and  B  pulses  are  made.  The 
correct  portions  of  the  video  pulses 
are  sampled  only  when  the  A-pulse 
position  is  controlled  by  the  afc 
circuit  and  the  B  pedestal  so  placed 
under  the  B  pulse  that  the  time 
difference  reading  is  nearly  cor- 
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FIG.  3 — PttI— ■  mapBhida  aainpllng  dr* 
cuH  UM*  nloy 


rect.  Amplitude  samples  derived 
under  this  matched-pulse  condition 
are  integrated  in  circuits  having 
time  constants  about  40  to  60  times 
the  pulse-recurrence  interval. 

The  resulting  amplitude  meas¬ 
urement  is  thus  unaffected  by  noise 
bursts  and  short-time  pulse-ampli¬ 
tude  fluctuations.  Voltage  samples 
of  both  A  and  B  pulses  are  meas¬ 
ured  by  a  single  coincidence  cir¬ 
cuit  and  are  then  separated  into  A 
and  B  integrators  by  a  time-shar¬ 
ing  relay  or  chopper. 

The  output  of  each  integrator  is 
a  d-c  voltage  proportional  to  A  or  B 
video-pulse  amplitude.  The  A-pulse 
voltage  is  amplified  and  introduced 
to  control  the  receiver  gain  as  in  a 
normal  automatic-gain-control  sys¬ 
tem.  The  difference  between  A  and 
B-pulse  control  voltages  is  used  to 
control  the  gain  of  the  r-f  ampli¬ 
fier  in  the  receiver  differentially. 
In  this  manner  the  video  pulses  are 


maintained  balanced  in  amplitude 
regardless  of  the  difference  in  pulse 
amplitudes  received  at  the  antenna. 

Pulse  Amplitude  Detector 

The  pulse-amplitude  detecting 
circuit  is  shown  in  Fig.  3.  Output 
from  the  delayed  gate  generator 
is  differentiated  by  Ri  and  C.  to 
form  a  positive  pulse  about  10 
microseconds  wide  delayed  about 
75  microseconds  from  the  start  of 
the  A  and  the  B  pedestals.  This 
signal  is  applied  to  the  no.  1  grid 
of  dual-control  pentode  V,.  This 
grid  is  normally  biased  below  plate- 
current  cutoff  for  the  tube.  The 
positive  pulse  brings  grid  1  above 
cutoff  so  that  plate  current  flows 
during  this  interval. 

The  magnitude  of  this  plate-cur¬ 
rent  pulse  depends,  to  a  large  ex¬ 
tent,  on  the  bias  existing  on  grid 
3  during  the  conduction  time.  If 
the  video  pulse  is  introduced  to 


id  3  and  the  sample  pulse  occurs 
at  the  same  time,  the  plate  current 
of  V,  will  be  a  measure  of  the 
video-pulse  amplitude.  Capacitor 
C,  with  plate  load  resistor  and 
capacitor  with  resistor  R„  aver¬ 
age  these  current  pulses  to  produce 
d-c  voltages  proportional  to  the  A 
and  B  video-pulse  amplitudes. 

The  manual  gain  and  amplitude- 
balance  controls  allow  the  original 
pulse  match  to  be  made.  Charging 
C,  and  C.  to  a  potential  determined 
by  this  network  prevents  sudden 
changes  in  receiver  gain  or  changes 
in  amplitude  balance  when  switch 
St  is  opened  by  the  operator  for 
automatic  operation. 

Time-sharing  relay  Kt  is  a  fast¬ 
acting  switch  or  chopper  driven  in 
s)rnchronism  with  the  basic  square 
wave.  This  square  wave  is  positive 
during  the  first  half  of  each  loran 
pulse-recurrence  interval  and  nega¬ 
tive  during  the  second  half.  Since 
the  A  pulse  always  arrives  at  the 
receiver  during  the  first  half  inter¬ 
val  and  the  B  pulse  during  the  sec¬ 
ond  half,  time  sharing  of  the  video¬ 
amplitude  detection  circuit  is  pos¬ 
sible. 

Since  chopper  A,  contacts  the  A 
storage  circuits  during  the  A  half 
cycle  and  the  B  storage  circuits 
during  the  B  half  cycle,  the  volt¬ 
age  on  the  arm  of  the  chopper  is  a 
square  wave  equal  in  magnitude  to 
the  difference  in  A  and  B  video¬ 
pulse  amplitudes  and  of  a  phase  ac¬ 
cording  to  the  sign  of  the  differ¬ 
ence.  This  control  voltage  is  ampli¬ 
fied  and  introduced  as  a  differential 
bias  signal  to  the  receiver  r-f  am¬ 
plifier.  The  amplifier  is  thus  caused 
to  have  high  gain  during  one  half 
cycle  and  low  gain  during  the  sec¬ 
ond  half  cycle.  The  phase  of  the 
control  signal  is  such  as  to  equalize 


FIG.  2 — Antoaatlc.ealn-coatrol  and  ontenotlcainpUtiidn-balaBc*  drcnlta 
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the  amplitudes  of  A  and  B  loran 
pulses  in  the  receiver,  and  there¬ 
fore,  the  video  pulses  as  seen  on  the 
cathode-ray  tube. 

AFC  and  ATD 

Common  to  both  the  afc  and  au¬ 
tomatic-time-difference  (atd)  cir¬ 
cuits  is  a  pulse  time-position  de¬ 
tector.  This  detector  circuit  is  a 
dual-control  pentode  similar  to  the 
pulse-amplitude  detector  circuit  in 
operation.  Video  signals  at  grid  S 
of  this  detector  have  been  differen¬ 
tiated  twice  by  passing  through 
successive  high-pass  networks.  The 
resulting  pulse  waveform  shown  in 
Fig.  4  has  a  zero-voltage  crossover 
at  the  time  of  maximum  slope  of 
the  leading  edge  of  the  undifferen¬ 
tiated  pulse.  The  region  of  this 
slope  near  the  zero  crossover  has 
very  nearly  a  linear  time-voltage 
relation. 

A  short  sample  of  the  amplitude 
of  the  waveform  in  this  region  is 
then  a  measure  of  pulse  position 
with  respect  to  the  sample  i>eriod  as 
well  as  a  measure  of  the  pulse  am¬ 
plitude.  If  the  waveforms  being 
sampled  are  of  the  same  shape  and 
amplitude,  the  difference  in  volt¬ 
ages  sampled  is  a  direct  measure  of 
the  difference  in  A  and  B-pulse  po¬ 
sitions  with  respect  to  the  A  and 
B-sampIe  periods. 

Integration  of  a  number  of  volt¬ 
age  samples  of  the  A  pulse  then 
provides  a  d-c  control  voltage  pro¬ 
portional  to  the  A-pulse  displace¬ 
ment  from  the  A-sample  period. 
This  voltage  may  be  used  to  control 
the  frequency  of  the  timing  oscil¬ 
lator  as  shown  in  Fig.  5. 


Frequency  of  the  timing  oscil¬ 
lator  is  adjusted  with  a  reactance 
tube  so  the  sample  period  occurs  at 
the  zero-voltage  point  of  the  dif¬ 
ferentiated  video  pulse.  Samples  of 
the  B  video  pulse  are  integrated 
forming  a  d-c  voltage  proportional 
to  the  B  video  pulse  position  with 
respect  to  the  B-sample  period. 
Outputs  of  the  A  and  B  integrators 
are  amplified  and  used  to  control  a 
small  d-c  motor.  The  motor  oper¬ 
ates  when  there  is  a  difference  be¬ 
tween  A  and  B  video  pulse  positions 
with  respect  to  the  sample  periods. 
The  motor  is  geared  to  the  time- 
difference  control  shaft  to  move 
the  B  pedestal  and  thus  maintain 
the  pulses  constantly  matchid. 

Figure  6  shows  the  pulse-position 
sampler  circuit,  which  is  similar  in 
operation  to  the  pulse-amplitude 
sampling  circuit.  The  output  of 
the  delayed-gate  generator  is  dif¬ 
ferentiated  to  form  a  positive  pulse 
about  10  {<aec  long.  This  pulse 
is  applied  to  grid  1  of  dual-control 
pentode  V,  biased  below  cutoff. 
The  differentiated  video  signal  is 
applied  to  grid  3  of  V,.  The  ampli¬ 
tudes  of  plate-current  pulses  that 
occur  when  the  gate  voltage  on 
grid  1  is  positive  are  determined 
by  the  potential  on  grid  3  during 
the  conducting  interval. 


Since  the  shaped  video  pulse  is 
a  time-voltage  function,  the  ampli¬ 
tude  of  the  plate-current  pulses  is 
proportional  to  the  time  displace¬ 
ment  between  the  zero  crossover  of 
the  differentiated  video  pulse  and 
the  sample  period.  The  B  current 
pulses  are  integrated  in  Rt  and  C« 
and  the  A  pulses  in  R,  and  C,  de¬ 
pending  on  the  position  of  relay  Kf 
This  relay  is  switched  in  synchro¬ 
nism  with  the  basic  square-wave 
voltage  in  a  manner  similar  to  re¬ 
lay  K,  in  the  pulse-amplitude  sam¬ 
pler.  Resistors  R*  and  Ri  introduce 
a  rate  signal  into  the  output  control 
voltage  in  order  to  improve  system 
transient  performance.  The  volt¬ 
age  drop  across  R,  or  R,  is  propor¬ 
tional  to  the  current  through  it  and 
is  therefore  a  maximum  when  the 
voltage  on  C,  or  C,  is  changing 
most  rapidly.  Thus,  the  output 
control  signals  are  the  sums  of  the 
position  signal  and  the  rate  of 
change  of  the  position  signal.  Ca¬ 
pacitors  Ct  and  Cr  limit  the  fre¬ 
quency  response  of  the  rate  net¬ 
work. 

Oscillator  Control 

The  resulting  d-c  control  voltage 
representing  the  sum  of  the  rate  of 
change  of  A-pulse  position  and  the 
A-pulse  position,  controls  the  fre- 


Tw*lT«-tub«  MfTO-r*Iay  unit  mounts  atop  standard  loran-tocsiTsr  indicator 
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quency  of  the  100-kc  timing  oscil¬ 
lator  through  a  reactance  tube.  The 
phase  of  the  control  signal  is  such 
that  the  100-kc  timing  oscillator  is 
locked  in  phase  with  the  repetition 
rate  of  the  received  master  A 
pulses. 

The  A-pulse  position  voltage  is 
also  amplified  by  a  d-c  amplifier  and 
directly  coupled  to  a  cathode  fol¬ 
lower.  The  B-pulse  rate  and  posi¬ 
tion  voltage  is  similarly  amplified. 

A  small  d-c  motor  is  connected  be¬ 
tween  the  outputs  of  the  cathode 
followers.  This  motor  has  a  linear 
speed-voltage  curve,  and  therefore, 
runs  at  a  speed  proportional  to  the 
difference  in  A  and  B-pulse  posi¬ 
tions  with  respect  to  their  sample 
periods  and  in  a  direction  accord¬ 
ing  to  the  sign  of  the  difference. 

The  motor  is  geared  to  the  time- 
difference  control  shaft  and  pha.sed 
so  any  time  difference  between  the 
B  pulse  with  respect  to  the  B-sam- 
ple  period  and  the  A  pulse  with 
respect  to  its  sample  period  is  re¬ 
duced  to  zero.  The  time-difference 
error  signal  is  derived  from  both 
the  A  and  the  B-pulse  positions 
rather  than  from  the  position  of 
the  B  pulse  with  respect  to  the 
B-sample  period  alone.  By  this 
technique  errors  in  A-pul.se  posi¬ 
tion  caused  by  drifts  in  the  auto¬ 
matic-frequency-control  system  do 
not  affect  the  automatic  time-differ¬ 
ence  pulse-matching  accuracy. 

When  the  timing  oscillator  fre¬ 
quency  is  manually  set  to  coincide 


exactly  with  the  repetition  rate  of 
the  received  pulses,  no  afc  error 
voltage  is  required.  The  A-sample 
period  then  occurs  when  the  differ¬ 
entiated  video  pulse  crosses  the 
zero-voltage  line.  Under  this  condi¬ 
tion  both  the  A  and  B  pulses  are 
sampled  at  the  zero-voltage  point  so 
that  the  automatic-time-difference 
circuit  is  unaffected  by  unbalance 
in  amplitude  between  the  video 
pulses.  If  the  gain  of  the  afc  cir¬ 
cuit  is  sufficiently  high  the  condi¬ 
tion  of  near-zero  voltage  sampling 
exists  even  when  the  timing-oscil¬ 
lator  frequency  is  slightly  in  error. 
Thus,  the  atd  circuits  can  be  made 
nearly  independent  of  amplitude 
unbalance  between  the  A  and  B 
video  pulses. 

Pulse  Matching 

As  the  ve.ssel  or  aircraft  moves, 
causing  the  difference  in  pulse  ar¬ 
rival  time  and  the  pulse  amplitudes 
to  vary,  the  automatic  control  sys¬ 
tems  described  maintain  the  pulses 


FIG.  t— Pala*-poaltloa  soinpUBg  drcnM 


matched  in  amplitude  and  in  time 
difference  on  the  face  of  the  cath¬ 
ode-ray  indicator.  The  operator 
thus  has  a  continuous  indication  of 
one  line  of  position  of  the  vessel. 
If  two  continuous  indicating  loran 
systems  are  synchronized  on  separ¬ 
ate  pairs  of  loran  stations,  the  op¬ 
erator  has  continuous  data  as  to  the 
vessel’s  exact  position  at  any  time. 

Since  long  time  constants  are 
used  in  both  time-difference  and 
pulse  -  amplitude  control  channels 
system  bandwidth  as  measured 
after  the  second  detactor  is  very 
narrow  and  operation  at  low  sig- 
nal-to-noise  ratios  is  possible.  In 
practice,  reliable  signal  matches 
have  been  maintained  at  1-to-l  sig- 
nal-to-noise  ratios. 

The  automatic-gain-control  sys¬ 
tem  mainti.ins  the  A  video-pulse 
height  appearing  on  the  cathode- 
ray  tube  constant  within  6  db  over 
an  input  signal  range  into  the  re¬ 
ceiver  of  at  least  100  db,  represent¬ 
ing  antenna  input  signals  from  10 
microvolts  to  1  volt  peak  amplitude. 
The  automatic  -  amplitude  -  balance 
system  maintains  the  amplitude 
balance  between  video  pulses  con¬ 
stant  within  3  db  for  unbalance  be¬ 
tween  signals  at  the  antenna  input 
of  60  db,  or  for  a  signal-amplitude 
ratio  of  1,000  to  1. 

The  application  of  electromechan¬ 
ical  servo-type  choppers  as  time¬ 
sharing  relays  is  somewhat  unique. 
The  loran  system,  because  of  the  di¬ 
vision  of  A  and  B  pulse  occurrence 
into  separate  half  cycles  of  the 
pulse  repetition  period,  is  particu¬ 
larly  well  suited  for  time  sharing. 
In  this  instance  the  time-sharing 
relays  permit  the  use  of  a  single 
coincidence  circuit  for  measuring 
the  amplitude  of  both  A  and  B 
pulses  and  another  single  coinci¬ 
dence  circuit  for  measuring  the  po¬ 
sition  of  the  A  and  B  video  pulses. 
Because  of  this  common  usage,  and 
since  the  difference  in  pulse  po¬ 
sition  voltages  rather  than  the 
B-pulse  position  voltage  alone  is 
employed  as  the  error  signal,  non- 
linearities  and  unbalances  in  the 
coincidence  circuit  do  not  affect  the 
output  error  signal. 
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FIG.  1 — OteUlotory  d«fl«ctlon  gMsrator 


FIG.  2 — Herlioatal  dciUctien  VMMrolor  circuit 


Simplified  Hoiizontal 


Co8t  and  complexity  of  television  receiver  may  be  reduced  through  use  of  simplified 
horizontal  deflection  oscillator-amplifier  which  uses  fewer  and  less  costly  parts,  as 
compared  to  conventional  circuits.  Automatic  frequency  control  may  he  applied  to  give 
performance  comparable  to  more  elaborate  systems 


I  . 


IT  IS  GENERALLY  recognized  that 
the  horizontal  deflection  circuit 
is  responsible  for  a  signiflcant  per¬ 
centage  of  power  consumption  and 
cost  of  a  tv.  Much  effort  has  been 
directed  towards  the  development 
of  more  efficient  and  economical 
circuits  and  components. 

In  the  general  circuit  of  the  self- 
oscillatory  deflection  system  (Fig. 
1),  the  voltage  fed  back  to  the  grid 
of  the  discharge  tube  is  of  sufficient 
amplitude  to  cause  .  grid-current 
flow.  The  bias  developed  cutsjoff  the 
discharge  tube  for  the  scanning 
period. 

Synchronization  and  other  salient 
properties  of  the  oscillator  depend 
on  the  nature  of  the  feedback  sys¬ 
tem.  The  use  of  a  resistor  in  place 
of  the  resonant  element  would  im¬ 
part  to  the  circuit  properties  char¬ 
acteristic  of  a  blocking  oscillator. 

Falling  into  the  category  of  soft 
oscillators,  the  circuit  would  be 
readily  amenable  to  impulse  syn¬ 
chronization.  It  w’ould  be  unsatis¬ 
factory  however,  because  of  its  high 
susceptibility  to  noise  interference. 
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A  high-Q  tuned  circuit  in  the 
grid  circuit  of  the  discharge  tube 
places  the  circuit  in  the  category  of 
hard  oscillators.  The  superior  noise 
immunity  is  accompanied,  however, 
by  poor  impulse  synchronization 
properties  manifest  as  excessive 
drift  in  presence  of  varying  phase 
conditions  between  the  synchroniz¬ 
ing  siprnal  and  the  free-running  fre¬ 
quency  of  the  oscillator. 

Hybrid  Circuit 

A  circuit  combining  these  prop¬ 
erties  is  shown  in  Fig.  2.  The  volt¬ 
age  wave-shape  at  the  grid  of  the 
discharge  tube  is  sinusoidal  with  a 
pulse  superimposed  on  the  positive 
crest.  The  sine-wave  amplitude 
exceeds  that  of  the  pulse  by  a  con¬ 
siderable  factor.  Since  the  fre¬ 
quency  is  mainly  determined  by  the 
tuned  circuit,  the  favorable  noise- 
immunity  characteristics  of  a  sine- 


wave  oscillator  are  substantially 
preserved. 

The  discharge  pulse  is  developed 
across  the  peaking  resistor  R 
(about  4,000  ohms)  which  can  also 
serve  as  a  convenient  point  for  sync 
injection.  The  required  sync  po¬ 
larity  is  positive  at  this  point.  The 
plate  circuit  of  the  discharge  tube 
may  contain  the  conventional  R-C 
charging  network,  but  in  the  par¬ 
ticular  circuit  employed  a  high  de¬ 
gree  of  peaking  was  found  desira¬ 
ble  and  the  charging  capacitor  was 
omitted.  A  linear  growth  of  yoke 
current  is  the  result  of  the  induc¬ 
tive  nature  of  the  plate  load  of  the 
output  stage  when  it  is  in  conduc¬ 
tion.  Negative  pulses  at  the  grid 
of  the  output  stage  cut  off  the  tube 
for  the  period  of  retrace. 

Automatic  Frequency  Contra! 

Although  a  higher  degree  of 
noise-immunity  is  realized  when  the 
voltage  applied  'to  the  grid  of  the 
discharge  tube  is  developed  across 
a  high-Q  tuned  circuit,  some  form 
of  afe  is  indicated  in  view  of  the 
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FIG.  3 — ■•actOBc*  hib«  aic  control  -  *  FIG.  4 — Utinq  r»  oa  a  control  poromotor  FIG.  5— Ustag  a  on  lino  or  fonito 

Deflection  Generator 


poor  phase  stability  of  impulse  syn* 
chronization.  In  addition  afc  itself 
contributes  to  noise  immunity  due 
to  the  fact  that  only  a  very  narrow 
band  of  frequencies  is  allowed  to 
affect  the  oscillator. 

The  simplest  means  of  afc  per¬ 
haps  is  to  rely  on  the  frequency- 
bias  relationship  of  the  particular 
oscillator.  The  correcting  voltage 
should  be  applied  to  the  appropriate 
grid  and  in  the  proper  phase. 

Sensitivity 

Higher  sensitivity  to  the  cor¬ 
recting  voltage  can  be  realized 
through  the  use  of  either  an  in¬ 
ductive  or  capacitive  reactance  tube 
(Fig.  3).  Since  the  reactance  tube 
is  in  shunt  with  the  tuned  circuit,  a 
high  value  of  r,  is  needed  to  main¬ 
tain  a  high  circuit  Q.  For  a  given 
loading  effect  of  the  tuned  circuit 
due  to  the  reactance-tube  phase- 
shift  network,  the  sensitivity  to 
error  voltage  is  directly  related  to 
the  p.  of  the  reactance  tube. 

In  Fig.  4  the  bias  applied  to  the 
triode  control  tube  determines  its 
plate  resistance  and  thereby  deter¬ 
mines  the  effective  reactance  of  the 
circuit  which  consists  of  a  capacitor 
in  series  with  the  plate  resistance 
of  the  tube.  The  sensitivity  of  this 
circuit  is  a  function  of  the  tube 
characteristics  and  the  value  of  the 
capacitance  in  the  control  circuit. 
Sensitivity  can  generally  be  im¬ 
proved  by  increasing  the  capaci¬ 


tance  but  the  Q  is  degraded  as  a 
result. 

Core  Control 

The  afc  circuit  shown  in  Fig.  6 
makes  use  of  the  nonlinear  charac¬ 
teristics  of  ferrite.  The  correcting 
voltage  controls  the  magnetizing 
field  of  a  ferrite-core  coil  which  in 
turn  determines  the  permeability  of 
the  core  and  the  tuned  circuit  in¬ 
ductance.  A  high  control-winding 
inductance  increases  the  sensitivity 
of  the  system.  However,  since  the 
stepped-up  a-c  signal  appears  across 
the  control  winding,  the  degree  of 
step-up  is  limited  by  the  available 
supply  voltage  and  tube  ratings, 
keeping  in  mind  that  it  is  desirable 
to  maintain  a  substantially  fixed 
value  of  control  current  over  the  a-c 
swing.  The  required  speed  of  re¬ 
sponse  is  also  a  factor  which  limits 


somewhat  the  inductance  of  the 
control  winding. 

In  the  interest  of  Q,  sensitivity 
and  speed  of  response  the  control 
tube  should  have  a  high  r,  and  Qm- 
A  sufilcient  volume  of  core  material 
should  also  be  used  to  maintain 
linearity  over  the  a-c  swing. 

Many  limitations  can  be  obviated 
by  suppressing  the  a-c  voltage  in 
the  control  winding.  This  supprea- 
sion  can  be  accomplished  by  using 
two  reactors  in  which  the  control 
windings  are  bucking  with  regard 
to  the  a-c  voltage.  A  single  core  can 
be  used  and  cross-coupling  elimi¬ 
nated  if  the  axis  of  the  respective 
windings  are  made  normal  to  each 
other.  A  toroidal  structure  is  very 
suitable  for  this  purpose. 

A  more  economical  design  may  be 
based  on  the  use  of  separate  mag¬ 
netic  circuits  as  shown  in  Fig.  6. 
A  core  having  a  high  d-c  but  a  low 
a-c  permeability,  such  as  annealed 
pure  iron,  guides  the  control  flux. 
The  gap  of  this  core  contains  the 
saturable  a-c  magnetic  circuit.  To 
minimize  a-c  losses  due  to  the  d-c 
core,  the  a-c  stray  fields  should  be 
reduced  to  a  minimum.  This  can  be 
accomplished  by  using  a  cup-core  or 
otherwise  providing  a  low-reluc¬ 
tance  a-c  return. 
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very  useful  to  the  design  engineer,  high.  A  characteristic  curve  should 
In  addition  to  the  terminal  im-  represent  the  operation  of  the 
pedances,  the  current  gain  alpha  is  transistor  over  the  normal  opera- 
also  of  importance.  Alpha  is  defined  ting-frequency  range  and  with 
as  negligible  secondary  effects.  At  high 

frequencies,  shunt  capacitance,  hole 
storage  and  transit  time  all  con¬ 
tribute  to  the  results  and  the  curve 
is  not  a  true  picture  of  trans¬ 
istor  operation  in  the  usual  fre¬ 
quency  range. 

The  easiest  curves  to  take  dynam¬ 
ically  are  the  output  and  reverse 
transfer  characteristics.  A  sweep 
voltage  is  applied  to  the  collector 
and  the  proper  bias  to  the  emitter. 
The  collector  voltage  for  the  output 
curve  and  the  emitter  voltage  for 
the  reverse  transfer  curve  and  the 
collector  current  are  displayed  on 
the  vertical  and  horizontal  axes  re¬ 
spectively  of  a  cathode-ray  oscil¬ 
loscope. 

By  changing  the  bias  in  discrete 
steps  a  complete  family  of  curves  is 
obtained.  If  desired,  the  emitter 
can  be  grounded  and  the  bias  ap¬ 
plied  to  the  base  to  obtain  grounded- 
emitter  characteristics. 

Other  Curves 

To  obtain  the  input  and  forward 
transfer  curves  considerable  diffi¬ 
culties  are  involved.  In  both  curves 
collector  current  is  a  parameter.  In 
the  case  of  the  input  curve,  the 
emitter  is  swept  and  collector  cur¬ 
rent  is  increased  in  steps  to  obtain 
the  family  of  curves.  Since  the 
collector  is  fed  from  a  constant- 
current  source,  the  collector  volt¬ 
age  can  rise  to  excessively  danger¬ 
ous  values.  This  can  be  prevented 
by  a  clamping  diode,  but  the  useful¬ 
ness  of  the  curves  so  obtained  is 
limited.  A  further  difficulty  ap¬ 
pears  in  the  case  of  junction  trans¬ 
istors  where  some  units  have 
collector  impedances  as  high  as 


BlmpUitod  traasUlor  tMtor  tracM  cbarac- 
on  KTMn  of  cothodo-ray  tub* 


*  I  ^ taOoaateot 

and  can  be  measured  directly  or  ob¬ 
tained  graphically  from  the  output 
curves.  In  the  grounded-emitter 
connection,  the  current  gain  beta  is 
defined  and  measured  in  a  similar 
manner,  substituting  /»  for  /,. 

Curve  Taking 

Any  desired  curve  can  be  taken 
statically  using  point-by-point 
methods.  This,  however,  is  not  only 
extremely  tedious,  but  is  of  limited 
value  because  of  thermal  changes  in 
the  transistor.  During  the  time  a 
single  measurement  is  being  made, 
the  transistor  is  getting  warm ;  the 
next  measurement  will  be  made  at 
a  different  temperature.  Thus,  the 
resulting  curve  is  not  a  plot  of  three 
variables  but  contains  a  fourth  un¬ 
desirable  parameter,  temperature. 
Unless  the  readings  are  very  pre¬ 
cisely  timed  and  spaced  at  exact 
intervals,  it  will  be  impossible  to 
duplicate  a  family  of  curves. 

This  thermal  effect  is  also  present 
if  the  curves  are  taken  dynamically 
at  very  alow  sweep  rates.  At  very 
low  frequencies  up  to  several  cycles 
per  second,  the  transistor  exhibits 
a  definite  thermal  effect.  Superim¬ 
posed  on  the  normal  transistor  out¬ 
put  is  another  output  that  is  not  a 
function  of  the  signal,  but  is  due 
to  the  slow  heating  and  cooling  of 
the  transistor.  Therefore  for 
dynamic  curve  taking,  the  sweep 
rates  should  be  high  enough  to 
avoid  thermal  changes. 

An  equally  troublesome  condition 
is  present  if  the  sweep  rate  is  too 


Transistors  can  be  completely 
described  by  four  impedances: 
input,  output,  forward  transfer  and 
reverse  transfer.  These  impedances 
are  a  function  of  the  operating 
conditions  and  are  usually  repre¬ 
sented  graphically  by  four  curves. 
The  input  characteristics  are  a  plot 
of  V,  versus  I,  with  /,  as  a  para¬ 
meter,  the  output :  V,  versus  I,  with 
7,  as  a  parameter,  the  forward 
transfer:  V,  versus  /.  with  I,  as  a 
parameter  and  the  reverse  transfer : 
V,  versus  /,  with  I,  as  a  parameter. 
The  corresponding  impedances  are 
then  simply  the  slopes  of  the 
curves. 

While  all  four  curves  are  con¬ 
venient,  two  are  usually  sufficient 
since  the  other  two  can  be  obtained 
from  these  except  in  the  case 
where  the  two  chosen  display  only 
three  of  the  four  variables.  The 
most  useful  curves  are  the  output 
characteristics,  which  are  used  in 
the  same  manner  that  the  tube- 
circuit  designer  uses  the  plate 
family  of  curves.  The  other  curves 
are  of  lesser  importance  for 
most  applications.  They  provide  in¬ 
formation  concerning  the  input 
circuit  and  can  ‘also  be  used  to  find 
anomalies,  although  the  output 
characteristics  curve  will  usually 
indicate  them. 

All  the  above  curves  refer  to  the 
grounded-base  connection.  Since 
junction  transistors  are  often 
used  with  the  emitter  grounded  ap¬ 
plying  the  signal  to  the  base,  the 
output  characteristics  so  taken  are 
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foi  Transistor  Testing 

Practical  curve  tracer  displays  characteristics  of  npn,  pnp  and  point-contact  transistors  in 
grounded-base  and  grounded-emitter  circuits.  Instrument  permits  speedy  grading  and 
selection  of  transistors  for  manufacturers  and  users 


100  megohms.  The  constant-current  from  20  to  1,000  |iia.  This  switch  is  study  of  a  transistor  j}ver  the  entire 

source  should  have  a  substantially  of  the  constant  impedance  type  and  operating  range.  A  meter  monitors 

higher  impedance  such  as  2,000  to  therefore  introduces  no  error.  A  the  bias  current  for  all  manual 

5,000  megohms.  This  is  extremely  potentiometer  provides  smooth  con-  operations  but  is  shorted  out  when 

difficult  to  achieve.  trol  for  any  step  increment  between  the  stepping  relay  is  run  automat- 

Transistor  curves  are  not  only  0  and  1,000  jxa  if  six  hxed  steps  ically  to  display  the  entire  family 

used  to  aid  the  circuit  designer,  should  prove  inadequate.  Also,  the  of  curves  simultaneously. 

In  manufacturing  it  is  desirable  potentiometer  provides  a  smooth  The  stepping  relay  is  driven  by 
that  defective  units  be  picked  out.  manual  change  of  bias  current  from  the  60-cycle  line  through  a  half- 

One  common  anomaly  sometimes  0  to  8  milliamperes  for  careful  wave  rectifier  to  provide  60  steps 

present  in  semiconductor  devices  is  • 
hysteresis.  The  current  produced  by 
the  sweep  voltage  does  not  return 
along  its  outgoing  path.  Therefore, 
it  is  important  when  taking  trans¬ 
istor  curves  that  the  retrace  is  not 
blanked. 

The  curve  tracer  to  be  described 
provides  all  the  information  needed 
for  both  the  transistor  fabricator 
and  the  circuit  designer.  Output 
or  transfer  families  of  curves  are 
automatically  displayed  on  a  crt. 

Excessive  collector  voltages  and  ela¬ 
borate  current  supplies  are  avoided. 

The  sweep  rate  is  60  cycles,  con¬ 
veniently  obtained  from  the  power 
line  and  safely  removed  from  either 
the  low  or  high-frequency  trouble 
limits.  Using  a  half-cycle  sine 
wave  for  sweeping  results  in  iden¬ 
tical  forward  and  retrace  sweeps. 

A  telephone-type  stepping  relay, 
driven  by  the  60-cycle  line,  steps 
the  bias  after  each  sweep  and  as¬ 
sures  an  equal  time  interval  be¬ 
tween  each  curve  of  a  family  to 
avoid  thermal  effects.  A  block  dia¬ 
gram  of  the  unit  is  shown  in  Fig.  1. 

Automatic  Bias  Circuit 

The  automatic  bias  circuit  is 
shown  in  Fig.  2.  A  stepping  relay 
selects  one  of  eight  different  resis¬ 
tors  and  one  open  position  to  vary 
bias  current  of  either  polarity  in 
nine  equal  steps  including  zero  cur¬ 
rent.  A  step  increment  switch  se¬ 
lects  six  different  step  increments 


FIG.  1 — Block  diagram  •howing  •witching  circulta  of  tronalator-cunro  Iracor.  Form¬ 
ing  circuit  la  not  shown 


FIG.  2— Automatic  btoMtopplag  circuit  FIG.  3— Bwoop  circuit  providou  ruvum* 
•mploya  toUphono-typo  atopping  roloy  |blo  hali-alao-waTo  swoop  voltagoo 
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CnxTM  •bowlag  •xccuIt*  bos*  rMlst- 
one*  In  pnp  i  unction  tronnlalor.  Cob 
Uctor  curuM  ttorl  oboy*  origin.  Vortical 
acalo  io  10  Tolts  at  lop  (colloctor  5  yolts 
bolow  translor) 


Forming  U  llluatrotod  by  colloctor 
curyoo  ahowing  point-contact  tronalstor 
with  yory  low  alpha  (top)  ond  aomo 
tremaiator  aftor  auccoaaiyo  forming 
pulaoa  (bottom).  Noto  incroaao  in  alpha 


per  Becond.  Thus  each  sweep  of  the 
collector  occurs  just  once  per  bias 
ctep  resulting  in  a  uniformly  illum¬ 
inated  oscilloscope  display.  If  the 
switch  is  allowed  to  run  asynchron¬ 
ously,  irregularity  of  exposure  will 
Fesult  when  the  ert  display  is  photo¬ 
graphed. 

The  stepping  relay  is  connected 
through  a  three-position  switch  and 
a  latching  relay  so  it  can  be  turned 
off,  run  automatically,  or  moved  one 
step  at  a  time  if  it  is  desired  to  ex¬ 
amine  one  curve  of  a  family  in 
detail. 

Sweep  Circuit 

A  €0-cycle  voltage  from  the 
power  line,  adjusted  by  means  of  a 
continuously  variable  transformer 
is  applied  to  the  collector  as  the 
sweep  voltage.  A  crystal  diode, 
connected  through  a  reversing 
switch  permits  sweeping  either  po¬ 
larity.  The  sweep  current,  measured 
as  the  voltage  drop  across  one  of 
five  different  load  resistances,  is 
applied  to  the  horizontal  scope  in¬ 
put.  Eecause  it  is  desired  to  ground 
either  the  base  or  the  emitter,  the 
sweep  current  as  displayed  on  the 
scope  will  be  positive  from  right  to 
left.  To  preserve  the  conventional 
directions  of  the  four  quadrants,  it 
is  necessary  to  reverse  the  horizon¬ 


tal  deflection  plate  connections. 
Since  the  sweep  voltage  is  a  half 
cycle  of  a  sine  wave,  both  the 
forward  sweep  and  the  retrace  are 
identical  functions  and  are  dis¬ 
played  on  the  crt. 

The  sweep  voltage  applied  to  the 
vertical  scope  input  is  measured 
directly  from  collector  to  ground 
for  the  collector  curves  and  from 
input  to  ground  for  the  transfer 
curves.  When  plotting  the  collector 
curves  of  a  junction  transistor, 
however,  the  dynamic  collector  im¬ 
pedance  can  be  very  high,  some¬ 
times  as  much  as  100  megohms. 
If  the  vertical  scope  input  is  placed 
directly  across  the  collector,  the 
maximum  dynamic  impedance  that 
could  be  plotted  would  be  the  scope 
input  impedance.  To  avoid  this  and 
permit  a  true  indication  of  collector 
impedance  a  cathode-follower  iso¬ 
lating  strge  is  used  between  the 
vertical  input  and  the  collector.  A 
simplified  schematic  of  the  entire 
sweep  circuit  is  shown  in  Fig.  3. 

Voltage  Calibrator 

The  voltage-calibrator  circuit, 
shown  in  Fig.  4  consists  of  a  60-cps 
voltage,  obtained  from  the  second¬ 
ary  of  the  power  transformer,  fed 
through  a  resistor  and  a  series 
diode  to  a  clamping  diode  and  a  cali¬ 


brated  potentiometer.  Thus,  the 
half-cycle  sine  wave  is  clamped  at 
a  fixed  voltage  and  can  be  used  to 
calibrate  the  scope.  Two  calibrators 
are  used,  one  for  the  vertical  axis 
and  one  for  the  horizontal  axis.  A 
quadrant  switch  connects  the  diodes 
in  such  a  manner  that  any  one  of 
the  four  quadrants  can  be  selected. 

The  voltage  calibrator  is  con¬ 
nected  through  the  stepping  relay 
so  that  after  a  single  family  of 
curves  is  plotted,  the  calibrating 
axes  are  automatically  displayed. 
The  lengths  of  the  axes  determining 
the  calibration,  are  continuously 
displayed  when  the  stepping  relay 
is  running.  Thus  the  origin,  the 
zero-current  and  the  zero-voltage 
lines  are  always  present  on  the  crt 
and  d-c  drift  will  not  affect  the 
results. 

Alpha  Measurements 

The  current  gain,  alpha,  in  the 
grounded-base  connection  (beta,  in 
the  grounded-emitter  connection) 
is  of  interest  to  the  transistor  fabri¬ 
cator  and  the  circuit  designer.  It 
is  comparable  both  to  the  amplifica¬ 
tion  factor  and  transconductance  of 
vacuum  tubes  and  might  be  con¬ 
sidered  a  figure  of  merit  for  tran¬ 
sistors.  It  is  an  indication  not  only 
of  the  external  power  gain  but  also 
of  the  internal  physical  current 
mechanism. 

The  simplest  method  of  obtaining 
alpha  or  beta  is  to  measure  it  di¬ 
rectly  on  the  collector  curves  along 
a  constant-voltage  line.  By  varying 
the  step  increment  alpha  can  be 
measured  over  as  small  a  range  as 
desired  and  if  the  crt  is  carefully 
calibrated  alpha  can  be  measured  to 
an  accuracy  of  3  percent.  Also,  when 
the  entire  family  of  collector  curves 
is  plotted  the  behavior  of  alpha  as 
a  step  function  of  emitter  current 


CoUaclor  cottm  show  hyslMMls  In 
point-contact  tranaistor 
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can  be  examined  on  the  scope. 

The  technique  found  most  useful, 
however,  is  to  sweep  the  .emitter 
current  over  the  operating  range 
and  plot  alpha  vs.  emitter  current 
on  a  crt.  The  complete  behavior  of 
alpha  can  then  be  observed,  all 
anomalies  can  be  detected  and  the 
accuracy  can  be  held  to  about  3  per¬ 
cent  with  careful  calibration  or  to 
any  value  desired  with  suppressed- 
zero  techniques.  The  behavior  of 
alpha  as  a  function  of  emitter  cur¬ 
rent,  especially  for  small  values  of 
current,  is  of  great  interest  in  all 
phases  of  transistor  development 
and  .application.  The  rate  of  initial 
rise  of  alpha  is  an  indication  of  the 
switching  speed  for  point-contact 
transistors  and  is  a  much  more 
fundamental  measurement  than  N 
on  negative  resistance  curves.  (N 
curves  are  a  plot  of  emitter  voltage 
vs.  current  with  resistance  added  to 
the  base  to  display  the  negative  in¬ 
put  resistance  region.)  The  N 
curves  will  indicate  whether  a 
transistor  can  be  used  for  switch¬ 
ing  applications  but  a  swept  alpha 
curve  will  give  a  quantitative 
measurement  as  well. 

Forming 

A  convenient  accessory  that  can 
be  used  with  the  transistor-curve 
tracer  is  a  forming  attachment. 
The  forming  circuit  is  shown  in 
Fig.  5  and  is  essentially  a  capacitor 
that  can  be  charged  to  any  desired 
voltage  and  then  discharged  into 
the  collector.  The  capacitor  can  be 
discharged  either  in  the  forward 
or  reverse  direction  and  after  each 
discharge  the  transistor  can  be  ex¬ 
amined  on  the  curve  tracer.  One 
of  the  accompanying  oscillograms 
shows  a  common  failure  found  in 
the  point  contact-transistor,  namely, 
low  alpha,  and  the  result  after  suc¬ 
cessive  forming.  The  transistors 
are  formed  during  manufacture  but 
reforming  by  the  user  has  resulted 
in  rejuvenating  a  large  number  of 
not  only  those  that  have  failed  in 
use  but  also  those  that  are  defective 
when  received.  Reforming  is  ap¬ 
parently  similar  to  the  forming  em¬ 
ployed  in  manufacture  and  creates 
a  p-m  junction  under  the  collector 
electrode.  This  junction  is  usually 
larger  after  reforming  than  when 
the  transistor  is  originally  formed. 

In  reforming  a  point-contact 


transistor,  the  collector  curves  are 
first  observed.  Then  the  capacitor 
(Fig.  6)  is  charged  to  a  low  voltage, 
which  is  best  determined  by  experi¬ 
ment.  A  much  lower  voltage  is 
used  if  the  capacitor  is  to  be  dis¬ 
charged  in  the  forward  direction 
rather  than  in  the  reverse  direction. 
In  general,  reverse  forming  results 
in  a  lower  I,,  but  some  transistors 
can  be  formed  only  in  the  forward 
direction. 

After  each  discharge  of  the 
capacitor  the  collector  curves  are 
examined  on  the  crt.  If  successive 
pulses  produce  no  further  change 
the  voltage  should  slowly  be  raised 
for  each  pulse.  When  the  curves 
have  fanned  out  the  desired  amount. 


FIG.  4 — Vollag*  calibrator  placM  moos- 
urod  coordlaotM  on  acopo  scroon  with 
troco 


FIG.  5 — Forming  circuit  moy  bo  usod  to 
roiuoonoto  many  Inoporothro  point-con¬ 
tact  unita 


the  forming  is  completed.  Reformed 
transistors  seem  to  have  the  same 
life  and  behavior  properties  as 
transistors  when  they  are  originally 
formed.  Crystal  diodes  can  also  be 
reformed  and  their  properties  can 
sometimes  be  improved. 

Operation 

Operation  of  the  instrument  is 
quite  simple.  After  selecting  a  load 
resistance,  which  also  determines 
the  current  scale  factor,  the  cali¬ 
brator  and  scope  are  adjusted  to 
the  desired  ranges.  The  bias  step 
is  chosen  and  the  function  switch 
set  to  the  characteristics,  t3rpe  of 
transistor  and  connection  desired. 
The  stepping  relay  is  turned  on  and 
the  sweep  voltage  adjusted.  The 
entire  family  of  curves  will  then 
appear  on  the  crt  If  desired,  the 
stepping  relay  can  be  stepped  manu¬ 
ally,  one  step  at  a  time,  with  the 
meter  indicating  the  bias  current. 
Or,  for  a  careful  study  of  anomalies, 
the  fine-increment  control  can  be 
used  to  sweep  out  smoothly  the  bias 
current  over  the  entire  range.  Ex¬ 
treme  fiexibility  is  provided  for  any 
type  of  operation  with  a  minimum 
of  adjustment 

Acknowledgement  is  made  to 
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SorlM  connection  oi  unite  ior  maximum 
voltage 


The  bade  regulated  power-eupply  unit  le  conventional,  but  the  tack  connections 
allow  porallel  (unit  B)  ond/or  series  (unit  C)  connection  to  unit  A 


Regulated 


ParalUl  connocUon  of  unite  ior  moxi- 
mun  curroni 

By  JOHN  H.  BI6BEE 

Ilughea  Aircraft  Co. 

Culver*  City,  Calif. 

The  problem  of  supplying 
necessary  direct-current  power 
for  electronic  circuits  has  been  ap¬ 
proached  and  solved  in  many  ways. 
Years  ago,  when  B  batteries  were 
in  vogue,  a  large  enough  quantity 
of  fresh  batteries  would  do  the  job. 
It  was  possible  either  to  parallel  or 
series-connect  the  batteries  and  tap 
oflF  various  voltages.  The  internal 
impedances  were  tolerable  for  most 
of  the  useful  battery  life.  How¬ 
ever,  the  deterioration  of  the  cells, 
together  with  their  bulk,  was  a 
nuisance  that  transformers,  recti¬ 
fiers,  and  filters  eventually  elimin¬ 
ated. 

With  attempts  to  improve  regu¬ 
lation  and  reduce  the  internal  im¬ 
pedance  of  these  supplies,  many 
automatic  electronic  regulators 
were  designed.  In  addition  to  solv¬ 


ing  the  problems  mentioned, 
another  important  advantage  was 
gained — the  facility  of  setting  the 
output  voltage  smoothly  to  a  de¬ 
sired  value.  An  inexpensive  method 
of  reducing  slow  d-c  drift  is  still 
needed. 

Today  a  large  variety  of  well- 
regulated  power  supply  circuits 
covers  a  wide  range  of  voltages  and 
currents.  Most  of  these  units,  how¬ 
ever,  are  designed  to  satisfy  a  spe¬ 
cific  range  of  power.  The  supplies 
designed  especially  for  laboratory 
use,  where  broader  variations  are 
needed,  are  inconveniently  bulky 
and  expensive. 

The  supplies  pictured  are  in¬ 
tended  to  serve  as  a  general  solu¬ 
tion  to  the  power-supply  problem. 
They  can  be  constructed  in  such  a 
way  as  to  minimize  the  space  oc¬ 


cupied.  Each  unit  is  identical  in 
design,  providing  the  economy  of 
standardization. 

The  basic  components  were 
selected  with  the  idea  of  de¬ 
signing  around  those  manufac¬ 
tured  in  largest  quantity,  in  order 
to  optimize  the  quality-versus-cost 
curves.  Of  course,  size,  voltage  and 
current  considerations  are  also 
important. 

The  units  are  each  a  complete, 
self-contained,  regulated  power 
supply  capable  of  supplying  70  mil- 
liamperes  and  adjustable  from  70 
to  160  volts.  The  output  ripple 
voltage  is  less  than  one  millivolt 
rms.  Care  has  been  taken  to 
hold  all  insulation  ratings  above 
1,600  volts.  The  units  are  de¬ 
signed  to  connect  together  through 
plugs  to  permit  expansion  of  the 
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Thr*«  Identical  unite  with  and  without  protoctiTo  grill*  ahowisq  •xt*mal  Toltag*  control  iua*  holdor  ond  interconnection  plugs  ond 

lacks 

Power-Supply  Blocks 


Compact  regulated  units  provide  70  milliamperes  each  with  smooth  voltage  control  from 
70  to  150  volts.  Unique  plug  arrangement  allows  series,  parallel  or  series-parallel  con¬ 
nection  like  block  B  batteries  for  greater  voltage,  increased  current  or  both 


power  source  for  either  higher 
voltage  output,  higher  current  out¬ 
put,  or  both. 

Inierconnecting  Units 

For  higher  voltage  output  the 
units  connect  together  along  their 
longer  axis  as  illustrated.  Here  the 
units  are  in  series  (since  the  ripple 
voltages  might  conceivably  add, 
care  was  taken  to  hold  ripple  to  a 
minimum).  Internal  impedance  has 
been  held  low  to  avoid  instability  in 
the  regulators. 

For  greater  current  output  the 
units  may  be  connected  together 
along  their  shorter  axis.  This  con¬ 
nects  the  series  regulator  tube  out¬ 
puts  in  parallel.  The  regulator  con¬ 
trol  tube  in  the  forward  unit  then 
acts  as  control  for  all  the  units. 
The  control  tubes  in  the  remaining 


units  are  automatically  biased  be¬ 
yond  cutoff  when  the  units  are 
plugged  together.  Units  may  be 
plugged  together  in  both  directions 
to  provide  whatever  combinations 
of  v(dtage  and  current  are  desired. 

Intermediate  voltages  are  avail¬ 
able  from  all  the  plugs  as  the  circuit 
indicates,  and  most  applications 
permit  adjustment  of  the  voltages 
to  such  values  as  needed  without 
the  use  of  dropping  resistors  or 
dividers.  The  decoupling  networks 
needed  in  many  high-gain  circuits 
can  usually  be  eliminated  by  the 
same  procedure. 

Power  for  the  units  is  supplied 
through  the  a-c  cord  and  plug 
shown  in  the  photograph.  When 
units  are  connected  together  they 
receive  power  at  116  v,  60  cycles 
through  the  unit  to  which  they  con¬ 


nect,  thus  permitting  the  supplies 
to  be  controlled  by  a  single  on-off 
switch.  The  interconnecting  plugs 
are  made  of  copper-clad  steel  pins 
.anchored  in  a  bakelite  insulating 
block. 

These  plugs  insert  into  standard 
nine-pin  miniature  sockets  pro¬ 
viding  ventilation  spaces  between 
supply  units  when  connected  to¬ 
gether,  and  eliminating  exposed 
pins  that  might  be  dangerous  in 
operation. 

These  little  units  give  the  flexi¬ 
bility  of  batteries  without  their  an¬ 
noying  bulk  and  short  life.  In  addi¬ 
tion  they  have  the  advantages  of 
regulated  d-c  power,  a  wide  range 
of  voltages  and  currents,  and  it  is 
possible  to  standardize  completely 
upon  one  simple  laboratory  power 
supply. 
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Counter-Circuit 


Federal  Telecommunication  Laboratories,  Inc. 
Au  I.  T.  A  T.  Associate 
fiutley,  Netc  Jersey 


A  SIMPLIFIED  f-m  subcarrier  sys¬ 
tem  is  illustrated  in  Fig:.  1. 
The  input  to  this  system  may  be  a 
broadband  multiplex  signal  within 
the  range  of  250  cps  to  150  kc. 

This  signal  is  first  applied  to  an 
f-m  subcarrier  transmitter  in  which 
the  applied  signal  frequency  modu¬ 
lates  a  1-mc  subcarrier.  The  modu¬ 
lated  subcarrier  is  then  passed  to 
a  radio  transmitter  and  modulates 
the  r-f  transmitted  frequency.  At 
the  receiver  end  the  r-f  signal  is 
demodulated  and  provides  a  1-mc 
subcarrier  containing  the  original 
multiplex  modulation.  An  f-m  sub- 
carrier  receiver  then  demodulates 
this  subcarrier  and  provides  the 
original  multiplex  signal  at  its  out¬ 
put  terminals.  This  last  subcarrier 
receiver  is  the  one  with  which  this 
paper  is  concerned. 

Early  low-distortion  receiver  de¬ 
signs  were  rather  complex  and  con¬ 
tained  many  tuned  circuits  includ¬ 
ing  a  balanced  mixer,  balanced  dis¬ 
criminator  and  i-f  circuits,  all  of 
which  required  fairly  accurate 
alignment.  These  receivers  were 
difficult  to  manufacture  and  to 
maintain  in  the  held.  This  led  to 
an  investigation  of  receivers  em¬ 
ploying  the  counter  principle. 

A  counter-type  receiver  shown  in 
the  photograph  is  simple  in  con¬ 
struction  and  has  no  critical  parts  to 
align.  It  introduces  a  distortion  of 
only  0.2  percent  over  the  modulat¬ 
ing  frequency  band  of  250  cps  to 
150  kc  when  operating  with  a  1-mc 
f-m  subcarrier  having  a  deviation 
of  ±260  kc. 

Counter  Receirer 

The  receiver  block  diagram  is 
illustrated  in  Fig.  2.  The  circuit 
centers  mainly  around  two  parts; 


Counter  rocolvor  ior  Iroquoncr-tliTislon-inuIUpUx  •yalomt  haa  no  adiuatmonla.  thua 
being  ideaUy  auited  ior  Held  uae 


3.  The  cathode  follower  supplies 
voltage  to  the  counter  from  a  low- 
impedance  source,  thus  maintaining 
a  low  resistance  in  the  counter  cir¬ 
cuit. 

Capacitor  C  is  charged  primarily 
through  the  diode  and  discharged 
through  load  resistor  R.  Across 
this  output  resistance  pulses 
are  developed  having  a  constant 
average  amplitude  for  a  constant 
frequency.  The  average  output 
amplitude  varies  directly  with  the 
number  of  pulses  per  second.  Thus, 
this  average  output  amplitude  var¬ 
ies  linearly  with  frequency  result¬ 
ing  in  an  essentially  linear  discrim¬ 
inator  action. 

Limiters 

The  major  problem  in  a  counter 
receiver  is  the  design  of  a  limiter 
that  will  convert  the  f-m  input  sig¬ 
nal  to  square  waves  of  very  small 
rise  time  and  provide  equal  output 
amplitudes  for  each  cycle  over  the 
entire  deviated  band,  regardless  of 
input  level.  Thus,  in  this  applica¬ 
tion,  for  a  ±  250-kc  deviation  and 
a  1-mc  carrier,  a  rise  time  of  less 
than  0.05  |isec  and  a  constant  peak- 
to-peak  amplitude  over  the  band  of 


the  limiters,  represented  by  the  first 
block  in  Fig.  2  and  the  counter, 
represented  by  the  second  block. 
The  remaining  filter  and  video  amp¬ 
lifier  are  conventional. 

The  limiters  amplify  and  convert 
the  input  signal  to  square-wave 
pulses  of  constant  amplitude.  These 
pulses  are  applied  to  a  counter  dis¬ 
criminator.  The  baseband  portion 
of  the  counter  output  is  then  se¬ 
lected  by  the  low-pass  filter  which 
cuts  off  sharply  at  200  kc  and  re¬ 
jects  all  higher  frequency  compo¬ 
nents.  The  baseband  signal  is  then 
amplified  to  a  suitable  level  by  the 
video  amplifier. 

The  1-mc  square-wave  constant- 
amplitude  output  of  the  limiters  is 
applied  through  a  cathode  follower 
to  a  counter  circuit  as  shown  in  Fig. 


INPUT 


I  OUTPUT 


FIG.  I — SimpUftod  block  diagram  Ulus- 
IratM  typical  l-m  ■nbeorrior  ■yttom 


Julr,  1953  — ELECTRONICS 


I'MC  F-M 

SUeCARRIER 

TRANS¬ 

MITTER 

R-F 

TRANS¬ 

MITTER 

R-F 

RECEIVER 

PMC  F-M 
SUaCARRiER 
RECEIVER 

Multiplex  Receiver 


Low-distortion  f-m  counter  receiver  operates  at  1  me  with  modulating  frequencies  exceed¬ 
ing  150  kc,  has  no  tuning  adjustments,  and  most  parts  values  are  noncritical.  Analysis 
shows  output  voltage  to  be  linear  function  of  input  frequency 


750  to  1,250  kc  should  be  provided 
by  the  limiters. 

The  effect  of  amplitude  modula¬ 
tion  of  the  incoming  signal  is 
aggravated  by  nonsymmetrical 
clipping  of  the  input  wave.  There 
are  two  primary  effects,  one  of 
which  introduces  additional  phase 
modulation  into  the  incoming  sig¬ 
nal  and  the  other  causes  amplitude 
detection  in  the  limiter  stages. 
The  phase  modulation  introduced 
by  nonsymmetrical  clipping  be¬ 
comes  part  of  the  transmitted  sig¬ 
nal  and  cannot  be  removed  in 
following  circuits,  while  the  signal 
resulting  from  the  amplitude  detec¬ 
tion  falls  within  the  bandwidth  of 
the  limiters  and  can  be  transmitted 
through  to  the  final  output. 

To  avoid  the  distortion  that  can 
be  introduced  into  the  counter  out¬ 
put  signal  by  both  of  these  effects, 
it  is  important  to  maintain  sym¬ 
metrical  clipping  by  the  limiters. 

Limiter  Circuits 

The  limiters  used  in  this  receiver, 
as  shown  in  Fig.  4,  are  a  well-known 
type  sometimes  called  cathode- 
coupled  clippers.  Each  limiter  con¬ 
sists  essentially  of  a  double  triode, 
the  first  section  being  a  cathode 
follower,  coupled  through  a  com¬ 
mon  cathode  impedance  to  the 
second  triode  section.  The  limiter 
output  is  produced  across  a  load 
resistor  in  the  plate  of  the  second 
triode.  The  grid  bias  voltage  is 
supplied  by  a  voltage  divider  con¬ 
nected  from  the  plus  B  supply  to 
ground.  Since  the  B  supply  is  regu¬ 
lated,  the  bias  voltage  is  quite  con¬ 
stant  and  is  not  affected  by 
amplitude  variations  of  the  signal. 

Six  such  stages  are  cascaded  to 
provide  adequate  limiting  and  gain 


to  operate  at  a  nominal  input  level 
of  100  millivolts.  While  all  six 
stages  are  not  limiting  at  this  level, 
several  limiting  stages  are  required 
to  reduce  amplitude  variation  to  a 
negligible  amount  and  to  reduce 
the  rise  time  of  the  square  wave 
pulses  to  a  value  less  than  0.05 
uisec. 

Limiter  Characteristics 

The  tubes  best  suited  for  this 
limiter  should  have  a  sharp  cutoff, 
high  transconductance,  high  ampli¬ 
fication  factor  and  high  current 


sion  between  the  two  tubes  of  the 
stage. 

Curves  are  shown  for  positive 
bias  voltages  at  the  second  grid 
from  0  to  plus  60  volts  in  10-volt 
steps.  Bias  and  input  voltaees  are 
measured  from  ground  to  gnd,  not 
cathode  to  grid.  At  all  times,  ex¬ 
cept  on  overload,  the  grids  are 
negative  with  respect  to  the  cathode 
so  that  no  grid  current  flows.  The 
vertical  line  along  the  plus  60-volt 
ordinate  indicates  a  value  of  - in¬ 
put  voltage  such  that  the  resulting 
grid  to  cathode  voltage  on  triode 
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capability.  The  12AT7  was  selected 
from  available  receiving  types  as 
best  meeting  these  requirements. 

Static  characteristic  curves  of  a 
limiter  stage  were  calculated  from 
the  grid  voltage-plate  current  char¬ 
acteristic  of  these  tubes.  These 
curves  are  shown  in  Fig.  6  for  the 
circuit  conditions  shown.  The  in¬ 
put  voltage  to  the  stage  is  shown 
on  the  abscissa  and  current  flow 
through  R,  is  indicated  at  the  left 
side. 

Each  solid  curve  shows  the  out¬ 
put  plate  current  of  the  stage  for  a 
fixed  bias  on  the  second  grid,  as  the 
input  voltage  to  the  first  grid  is 
varied  from  minus  10  to  plus  60 
volts.  The  dotted  curves  show  the 
total  current  through  both  tubes 
and  are  only  of  interest  as  an  aid 
in  understanding  the  current  divi¬ 


1  is  minus  0.6  volt  at  which  point 
grid  current  begins  to  flow.  This 
is  considered  the  overload  point  of 
the  stage. 

To  illustrate  the  action  of  this 
limiter,  the  heavy  curve  represent¬ 
ing  values  for  a  plus  20-volt  bias 
on  the  second  grid,  may  be  fol¬ 
lowed  across  Fig.  6  from  left  to 
right. 

At  the  left  end  and  up  to  16 
volts  input,  the  first  tube  is  cut 
off  so  that  the  output  current,  flow¬ 
ing  in  the  second  tube,  is  constant 
at  a  value  set  by  the  second  tube 
bias.  Above  16  volts  input,  cur¬ 
rent  begins  to  flow  in  the  first  tube 
which  increases  the  positive  cath¬ 
ode  voltage  and  thus  reduces  the 
output  current  in  the  second  tube. 
At  20  volts  the  output  current  from 
the  second  tube  has  dropped  to  ap- 
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proximately  one-half  its  initial 
value,  due  to  increasing  current  in 
the  first  tube.  At  plus  24  volts 
input,  the  cathode  voltage  has  been 
raised  by  the  first  tube  current  to 
a  value  that  cuts  off  current  in  the 
second  tube  entirely  so  that  in¬ 
creasing  the  input  voltage  beyond 
this  point  has  no  further  effect  on 
the  output  current. 

It  is  apparent  that  when  a  fixed 
bias  of  plus  20  volts  is  applied  to 
the  first  grid,  an  a-c  input  signal 


FIG.  5 — Symmstrical  limiting  is  insursd  by  biasing  tubs  to  csntsr  of  output  currsat 

cunrs 


operates  around  the  center  point 
of  the  sloping  portion  of  the  out¬ 
put  current  curve.  If  the  signal  is 
less  than  3  volts  peak,  no  limiting 
occurs  and  the  stage  acts  as  an  am¬ 
plifier  along  the  sloping  portion  of 
the  curve.  If  the  a-c  input  voltage 
exceeds  4  volts  peak,  symmetrical 
clipping  of  the  peaks  occurs.  For 
this  curve,  a-c  voltages  of  the  order 
of  30  volts  peak  may  be  applied  be¬ 
fore  overload  occurs,  this  30  volts 
being  the  difference  between  the 


plus  20-volt  bias  and  the  50-volt 
overload  point  of  the  curve. 

An  example  of  t}i)ical  operation 
using  an  operating  bias  of  plus 
twenty  volts  applied  to  both  grids 
results  in  a  quiescent  output  tube 
plate  current  of  5.8  ma,  and  an  out¬ 
put  current  swing  of  11  ma.  The 
peak  input  voltage  that  can  be  ap¬ 
plied  before  reaching  the  overload 
point  is  30  volts.  With  an  output 
load  R.  of  2,000  ohms,  for  example, 
a  peak-to-peak  output  voltage  of 
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FIG.  7 — Counter  rocehror  circuit.  Onl^  critical  parts  toIum  or*  thoso  usod  in  low-pass  soparation  iiltsr 


about  22  volts  is  available  to  drive 
the  following  limiter. 

Other  operating  regions  may  be 
selected  by  applying  equal  positive 
bias  voltages  to  both  grids  of  a 
limiter  stage;  higher  bias  voltages 
giving  a  larger  output  current  but 
a  more  restricted  range  of  input 
voltage  before  overload  occurs  while 
lower  bias  voltages  give  lower  out¬ 
puts  with  a  greater  range  of  input 
signal  before  overload.  Exceeding 
the  overload  limit  results  in  loss  of 
symmetry  in  the  output  due  to  grrid 
current  in  the  first  triode  section. 
Consequently,  the  optimum  oper¬ 
ating  curve  depends  on  the  mag¬ 
nitude  of  the  input  voltage  swing. 

It  is  of  importance  to  note  that 
the  output  curves  are  essentially 
symmetrical  around  any  operating 
point  when  equal  values  of  positive 
bias  voltage  are  applied  to  both 
grids. 

Limiter  Performance 

Figure  6  shows  the  wave  shapes 
at  the  output  of  each  of  the  six  cas¬ 
caded  limiters  for  three  input  volt¬ 
ages.  Each  of  the  18  curves  is  an 
oscilloscope  photograph  taken  with 
a  specially-designed  video  amplifier 
capable  of  passing  square  waves  of 
0.03-]*8ec  rise  time. 

In  the  upper  group  of  pictures,  a 
l,0CK)-mv,  1-mc  sinusoidal  signal 
was  applied  to  the  input  of  the 
limiters.  The  first  limiter  acts  as 
an  amplifier  only,  as  shown  by  its 
output  waveform.  A  slight  flatten¬ 
ing  of  the  output  of  the  second 
limiter  indicates  that  limiting  is 


just  beginning.  However,  the  third 
limiter  is  limiting  well  and  the 
fourth,  fifth  and  sixth  limiters  ex¬ 
hibit  substantially  the  same  output 
waveform. 

Reducing  the  input  level  20  db 
or  to  100  millivefits  shows,  in  the 
second  group  of  curves,  that  the 
first  three  limiters  are  essentially 
amplifiers  while  the  limiting  is  ac¬ 
complished  in  the  last  three  stages. 

Reduction  of  the  input  levels 
another  20  db,  or  to  10  mv,  results 
in  practically  all  of  the  limiting 
being  achieved  in  the  last  two 
limiter  stages  with  substantially 
the  same  waveform  at  the  output 
of  the  sixth  limiter,  as  shown  with 
the  other  input  levels. 

The  rise  time  of  this  output  wave 
depends  basically  on  the  RC  time 
constant  in  the  plate  of  the  last 
limiter  stage  over  this  40-db  change 
in  input  level.  A  dynamic  test  of 
distortion  over  this  input  range  in¬ 
dicates  practically  no  change  in  dis¬ 
tortion  figures  of  64  db  with  modu¬ 
lating  frequencies  up  to  150  kc. 
Figure  7  shows  the  complete  re¬ 
ceiver  schematic. 

Output  Formula 

The  counter  discriminator  shown 
in  Fig.  3  is  driven  from  a  cathode 
follower  source.  It  consists  basic¬ 
ally  of  an  R-C  circuit  plus  a  diode. 
It  provides  an  output  voltage: 


where  E,  =  average  output  volt¬ 
age  across  load  resistor  R;  Ei  = 
(J?.„  —  F.„)  of  voltage  from 
cathode  to  ground;  R  =s  load  re¬ 
sistor;  Ra  =  load  resistance  when 
diode  is  conducting,  that  is,  equal 
to  R  in  parallel  with  the  conducting 
resistance  of  the  diode;  Rn  =:  total 
counter  series  resistance  when 
diode  is  not  conducting.  This  in¬ 
cludes  resistance  of  cathode  fol¬ 
lower  source;  R,t  =  total  counter 
series  resistance  when  the  diode  is 
conducting,  R,,  <  Rnl  C  =  counter 
circuit  series  capacitance;  T  = 
1//  =  period  of  input  signal  where 
f  Is  frequency. 

_  T 

If  R.C  <  <  T,  then  «  end 

i,  I 

—  ^ 

*  *i,c*approech  lero  and 

jj,  _  EiRC  KiRxC 

~f~  ~~T~ 

Since  T  ■■  — 

EiRCf-  EiRiC! 

-  EiCJ  (R  -  Ra) 

This  in  effect  says  that  if  the 
R,iC  time  constant  is  sufficiently 
small  to  allow  C  to  charge  up  to  the 
maximum  input  voltage  in  one-half 
cycle  of  the  input  frequency,  and 
to  discharge  to  the  niinimum  input 
voltage  in  the  other  half-cycle,  and 
if  (E^aa  —  Emtm)  of  the  input  volt¬ 
age  is  constant  over  the  entire  band 
occupied  by  a  frequency-modulated 
signal,  then  the  output  voltage  E, 
is  a  linear  function  of  input 
frequency. 
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Punched  or  translucent  tape  fed  through  phototube  keying  head  sends  perfect  20-word8- 
per-minute  Morse  code  letters  at  any  integral  overall  speed  from  4  to  20  wpm.  Electromag¬ 
netic  clutch  controlled  from  phototubes  and  variable  relaxation  oscillator  permits  use  of 

single  tape 


Electroniot  Project  Manager 
McOraw-HiU  Technical  Writing  Service 
New  York.  N.  T. 


Studies  of  problems  involving 
student  instruction  in  the  au¬ 
dible  reception  of  radiotelegraph 
code  have  indicated  that  a  distinct 
psychological  advantage  to  the 
learner  is  obtained  by  use  of  a  new 
technique  of  code  training.  This 
technique  is  based  on  the  fact  that 
it  is  desirable  for  the  beginner  to 
hear  the  code  characters  (such  as 
letters,  numbers  and  punctuation) 
transmitted  at  a  speed  comparable 
to  that  he  will  encounter  in  later 
experience  (20  words  per  minute). 

A  unique  electronic  and  electro¬ 
mechanical  device  designed  to  pro¬ 
vide  this  technique  of  code  training 
is  used  by  the  U.  S.  Navy.  Manu¬ 
factured  by  H.  0.  Boehme,  Inc.,  the 
device,  called  a  primary  training 
keyer,  is  used  to  transmit  practice 
code  at  any  one  of  17  selected  inte¬ 
gral  rates  from  4  to  20  wpm.  Dur¬ 
ing  20  wpm  transmissions,  auto¬ 
matic  code  tape  flows  continuously 
through  a  phototube  keying  head, 
and  code  messages  are  transmitted 
with  the  element  (dot  or  dash)  and 
space-time  relationship  in  accord 
with  the  standard  system  of  auto¬ 
matic  code  transmission. 

During  transmissions  of  4  to  19 
wpm,  electronic  timing  circuits, 
through  the  action  of  a  relaxation 
oscillator  that  operates  an  electro¬ 
magnetic  clutch,  interrupt  the  me¬ 
chanical  travel  of  tape  through  the 
keying  head.  The  timing  circuits 
control  tape  travel  to  transmit  each 
character  at  the  20-wpm  rate,  yet 
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insert  additional  space  time  be¬ 
tween  characters.  At  19  wpm  the 
added  space  time  is  a  minimum  and 
progressively  increases  to  a  max¬ 
imum  at  4  wpm. 

The  training  keyer  consists  of  an 
amplifier  chassis  and  a  keyer  chas¬ 
sis  mounted  in  a  sheet-metal  cabi¬ 
net.  Interconnection  of  the  more 
important  circuits  is  shown  in  Fig. 
1. 

The  amplifier  chassis  contains  a 
tone-signal  oscillator,  an  amplifier, 
and  a  keying  circuit  that  turns  the 
tone  signal  on  and  off  to  form 
the  dots  and  dashes  of  practice 
messages. 

Audible  dots  and  dashes  are 
heard  in  a  loudspeaker  mounted 
on  the  front  panel  of  the  amplifier 
chassis,  or  in  remote  speakers  and 
headsets.  Provisions  are  also  in¬ 
cluded  for  use  of  an  instructor’s 
hand  key  and  microphone  for  check¬ 
ing  practice  me.ssages. 

The  keyer  chassis  contains  tim¬ 
ing  and  phototube  amplifier  cir¬ 
cuits  that  are  energized  by  light 
shining  through  perforations  in 
the  automatic  code  tape  as  it  passes 
through  the  keying  head.  The  key¬ 
ing-head  motor  that  drives  the  tape 
is  mounted  on  the  keyer  chassis. 
The  phototube  keying  head  through 
which  the  tape  is  drawn  is  a  de¬ 
tachable  unit  that  plugs  into  the 
front  panel  of  that  chassis. 

Either  opaque  paper  tape  fur¬ 
nished  with  the  equipment  or  stand¬ 
ard  translucent  tape,  in  which  mes¬ 


sages  have  been  punched  by  use  of 
a  standard  Wheatstone  perforator, 
as  shown  in  Fig.  2,  may  be  used. 

In  operation,  teeth  of  a  starwheel 
in  the  keying  head  engage  the 
center  holes  of  the  tape  and  draw 
the  tape  from  right  to  left  across 
a  tape  retaining  plate.  The  tape 
is  held  in  place  against  the  plate  by 
a  retaining  lever. 

Mark -Space  Phototubes 

As  the  perforated  tape  passes 
through  the  keying  head,  pulses  of 
light  from  the  exciter  lamps  pass 
through  the  holes  and  alternately 
strike  the  tone-on  (mark)  and 
tone-off  (space)  phototubes.  The 
phototubes  conduct  and  produce 
alternate  pulses  of  current.  These 
pulses  trigger  the  phototube  am¬ 
plifier  to  produce  a  tone-on  and 
then  a  tone-off  condition. 

The  rotating  shutter,  through 
which  light  from  the  exciter  lamps 
must  pass  to  reach  the  phototubes, 
as  shown  in  Fig.  3,  is  designed  with 
apertures  that  permit  only  sharp 
pulses  of  light  to  initiate  or  cut  off 
the  tone  signal.  In  this  manner, 
clean-cut  keying  is  obtained. 

The  double-aperture  plate  is  a 
thin  piece  of  metal  containing  two 
small  rectangular  slits  that  are 
parallel  but  offset  from  each  other 
as  shown.  The  plate  is  located  in 
the  center  of  the  tape  retainer  plate 
directly  beneath  the  focused  beams 
of  light  from  the  exciter  lamps. 

The  tone-on  and  tone-off  holes 


are  punched  even  with  each  other 
in  the  tape  .(Fig.  2).  If  light  from 
the  exciter  lamps  were  permitted 
to  shine  through  both  holes  and 
reach  both  phototubes  at  the  same 
time,  the  equipment  would  be  in¬ 
operative.  Staggering  the  slits 
makes  it  possible  to  initiate  the 
murk  signal  before  the  space  pul^^e 
cuts  the  tone  off.  The  effect  is  the 
same  as  if  the  holes  in  the  tape 
were  offset. 

Key er-d  rive  is  from  a  60-cycle 
synchronous  motor  that  has  built-in 
gearing  to  reduce  output  shaft 
speed  to  80  rpm.  The  motor  shaft 
is  flexibly  coupled  to  an  electro¬ 
magnetic  clutch  assembly.  When 
the  relay  coil  of  the  clutch  assembly 
is  energized,  the  moving  clutch  en¬ 
gages  the  driving  clutch  and  the 
output  shaft  of  the  motor  rotates 
the  star  wheel  and  shutter  of  the 
keying  head. 

When  the  relay  coil,  operated  by 
the  timing  circuit,  is  de-energized 
the  moving  clutch  is  pulled  back 
against  the  teeth  of  the  stop  clutch. 
Rotation  of  the  keying  head 
parts,  and  consequently  tape  travel 
through  the  head,  is  stopped. 

The  audible  tone  is  supplied  by  a 
modified  Wein-bridge  oscillator 
shown  in  Fig.  4.  The  frequency  is 
variable  over  a  minimum  range  of 
450  to  3,000  cycles  and  is  varied  by 
rotation  of  and  A,*. 

In  the  selector  switch  positions 
of  code,  hand  key,  or  standby,  the 
audio-tone  generator  operates  con- 
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tinuously.  In  code  and  hand  key 
positions  the  output  of  the  genera¬ 
tor  is  applied  to  the  input  of  the 
phase  inverter.  In  voice  operation 
the  audio  generator  is  rendered  in¬ 
operative  by  a  negative  blocking 
bias  applied  to  the  grid  of  VtM  and 
is  also  disconnected  from  the  input 
of  the  phase  inverter 

The  microphone  preamplifier 
stage  amplifies  the  output  of  the 
crystal  microphone  used  with  the 
equipment  to  a  level  sufficient  to 
drive  the  phase  inverter.  In  voice 
operation  the  output  of  the  pre¬ 
amplifier  is  applied  to  the  phase 
inverter.  In  code,  hand  key  and 
standby  operation  the  preamplifier 
is  disconnected  from  other  circuits. 

Tube  Via  is  a  conventional  phase 
inverter.  The  voice  or  tone-signal 
output  of  the  inverter  is  applied  to 
the  grids  of  the  keyed  push-pull 
amplifier  V4*  and  V4S.  During  voice 
operation  the  keyed  push-pull  am¬ 
plifier  is  continuously  operative. 
During  code  or  hand  key  operation 
the  tone  signal  is  applied  to  the 
grid  of  the  keyed  stage. 

The  cathodes  of  the  keyed  stage 
are  held  at  approximately  80  volts 
by  connection  to  a  bleeder  across 
the  B-(-  supply.  The  plate  voltage 
of  V«  is  raised  above  this  value, 
or  reduced  below  it  by  operation  of 
the  keyer  tube.  The  keyer  tube  is 
either  conducting  or  cut  off.  When 
Vm  is  on,  plate  current  fiow  through 
Bm  reduces  the  voltage  at  the  plate 


of  V«  and  at  the  keyed  stage  to 
about  50  volts,  blocking  it. 

When  the  keyer  tube  is  off,  the 
voltage  at  the  keyed  stage  plates 
rises  to  approximately  200  volts  and 
the  stage  operates  normally.  In  this 
manner  the  constant  tone  signal 
applied  to  the  grids  is  broken  into 
dots  and  dashes  that  appear  at  the 
plates  and  are  fed  to  a  conventional 
push-pull  output  stage. 

When  selector  switch  St  is  in  the 
voice  position,  —12  volts  is  applied 
to  the  grid  of  V^,  cutting  off  plate- 
current  fiow  and  leaving  the  keyed 
stage  on. 

When  the  keyer  is  operated  at  the 
nominal  sending  rate  of  20  wpm, 
the  tape  passes  through  the  keying 
head  at  the  continuous  rate  of  0.8 
inch  per  second.  The  length  of  the 
dots  and  dashes  is  determined  by 
the  rapidity  with  which  alternate 
on  and  off  pulses  of  light  pass 
through  the  tape  holes  and  energize 
the  phototubes. 

Operation  of  the  phototube  am¬ 
plifier  and  locking  circuit  is  effec¬ 
tive  only  when  the  selector  switch  is 
in  the  code  position  during  auto¬ 
matic  code  transmission  from  tape. 

The  vacuum  tubes  of  the  ampli¬ 
fier  and  locking  circuit  do  not  oper¬ 
ate  as  conventional  amplifiers,  but 
as  switches  that  are  either  on  (con¬ 
ducting)  or  off  (nonconducting). 
The  triode  tubes  are  connected  in 
bridge-type  circuits  such  that  a 
tube  that  is  off,  or  blocked,  applies  a 


positive  voltage  to  the  grid  of  the 
following  tube,  turning  it  on. 
This  second  tube,  which  is  on,  then 
applies  a  negative  voltage  greater 
than  cutoff  to  the  grid  of  the  third 
tube,  cutting  it  off,  and  so  on. 

A  pulse  of  light  from  the  exciter 
lamp  strikes  tone-on  phototube  V„ 
which  conducts.  This  applies  a 
positive  voltage  to  the  grid  of  Vu 
turning  it  on,  and  turning  Vu  off. 
When  Via  is  off,  it  turns  Vu>a  on. 
This  action  turns  keyer  tube  Fn  off, 
the  keyed  push-pull  stage  becomes 
operative  and  the  tone  is  heard.  At 
the  same  time,  when  tube  VtA  is  off, 
it  turns  locking  tube  Vn  on.  Con¬ 
duction  through  F,,  holds  F^  off, 
Fioa  and  F„«  on,  and  the  keyer  tube 
Fib  off.  Thus,  the  locking  circuit 
holds  the  tone  on,  even  though 
phototube  Ft  and  triode  F,,  conduct 
only  for  the  instant  of  the  initial 
pulse. 

The  tone-off  switching  and  lock¬ 
ing  cycle  may  be  traced  in  similar 
manner.  During  automatic  code  op¬ 
eration  the  outputs  of  Fjia  and  F^b, 
which  are  parallel,  are  applied  to 
keyer  tube  F^  and  the  timing  con¬ 
trol  circuit. 

Code  Speed  Control 

The  timing-control  circuit  regu¬ 
lates  tape  movement  through  the 
keying  head  at  transmission  speeds 
of  4  to  19  wpm.  The  timing  cir¬ 
cuit  is  inoperative  at  20  wpm  be¬ 
cause  the  clutch  relay  coil  is  con¬ 
tinuously  energized  by  grounding 
the  grid  of  the  clutch  relay  control 
tube  Fu.  The  moving  clutch  is  then 
held  against  the  teeth  of  the  driv¬ 
ing  clutch  and  the  star  wheel  ro¬ 
tates,  drawing  the  tape  through  the 
keying  head  at  the  constant  rate 
of  0.8  inch  per  second. 

When  the  words-per-minute 
switch  is  set  on  any  number  from 
4  to  19,  the  timing  control  circuit 
performs  the  following  functions. 

When  a  light  pulse  turns  the  tone 
on,  the  amplifier  applies  a  negative 
voltage  to  the  timing-control  cir¬ 
cuit.  This  voltage  energizes  the 
clutch  relay  coil  and  drives  the  tape 
during  tone-on  time.  When  the 
tone-off  pulse  turns  the  tone  off,  the 
negative  voltage  keeps  the  clutch 
coil  energized  for  the  period  of  time 
required  to  drive  the  tape  the  one 
baud  of  space  associated  with  the 
element  transmitted.  Between  the 
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characters  and  spacing  units  of  two 
bauds,  the  tape  stops.  Length  of 
this  dead  time  is  regulated  by  resis¬ 
tors  such  as  in  the  words-per- 
minute  timing  control  circuit  to 
provide  the  required  wpm  rate. 

After  the  dead  time  has  passed, 
the  timing  control  circuit  energizes 
the  clutch  coil  long  enough  to  cause 
the  tape  to  travel  one  spacing  unit 
of  two  bauds.  If  the  space  unit  is 
followed  by  another  the  tape  stops 
for  another  period  of  dead  time. 
When  the  space  is  followed  by  a  dot 
or  dash,  the  tone-on  pulse  of  the 
element  prevents  the  relay  coil  from 
being  de-energized  and  the  tape 
travels  into  transmission  of  the 
next  character  without  stopping. 

Tape-Drive  Circuits 

A  negative  voltage  during  tone- 
on  time  from  the  phototube  ampli¬ 
fier  is  taken  from  the  center  arm 
of  Rtt  and  this  voltage  is  applied  to 
the  cathode  of  one  section  of  Vu. 
Since  the  plate  of  this  section  is 
connected  to  ground  through  It,„ 
the  plate  becomes  positive  with 
respect  to  the  negative  cathode. 
Current  flows  from  cathode  to  plate 
and  down  to  ground  through  R,„ 
developing  a  negative  voltage  on 
the  grid  of  F,,*.  This  voltage  is 
greater  than  cutoff  and  conse¬ 
quently  the  tube  is  blocked. 

When  switch  tube  F„i  is  off,  the 


errid  of  Vu  becomes  positive  and  the 
tube  conducts.  The  clutch  relay 
coil  is  energized  and  the  tape  moves 
through  the  keying  head. 

A  tone-off  pulse  striking  its 
phototube  causes  the  amplifier  volt¬ 
age  from  Ru  to  go  sharply  positive. 
The  cathode  of  V„  becomes  positive 
with  respect  to  its  plate,  and  the 
tube  ceases  to  conduct.  Although 
the  tone  is  now  off,  the  tape  travel 
continues  because  the  negative  volt¬ 
age  applied  across  Ri,  has  charged 
C,.  This  voltage,  applied  to  the  grrid 
of  VuA  holds  that  tube  at  cutoff 
until  the  charge  leaks  off.  When  it 
conducts,  Vu  is  cut  off  to  de-energize 
the  clutch  coil,  and  halt  tape  travel. 

Switch  tube  Vua  has  a  fixed  cut¬ 
off  value.  Consequently  the  greater 
the  negative  voltage  applied  across 
R„  during  tone-on  time,  the  longer 
time  will  be  required  for  that  volt¬ 
age  to  fall  to  the  conduction  point 
after  the  tone  goes  off.  Adjustment 
of  R„  varies  this  applied  voltage; 
the  potentiometer  is  set  to  apply 
a  voltage  sufficient  to  hold  the  relay 
coil  energized  until  the  tape  has 
traveled  the  distance  of  one  baud 
after  the  element  tone-on  time. 

When  the  baud  of  tape  travel  has 
passed,  the  clutch  coil  is  then  de¬ 
energized  and  tape  travel  stops  for 
a  period  of  dead  time  unless  the 
tone-on  pulse  of  a  following  dot 
or  dash  keeps  the  coil  energized. 


When  the  tape  stops,  it  will  not 
travel  again  until  the  clutch  is 
energized,  or  until  is  cut  off  by 
a  negative  voltage  pulse  generated 
by  a  relaxation  oscillator  on  the  tim¬ 
ing  ccmtrol  circuit.  Such  a  negative 
voltage  can  be  applied  to  the  other 
cathode  of  producing  current 
flow  from  cathode  to  plate,  through 
Ru  to  ground,  and  cutting  off  the 
the  grid  of  Vu*. 

Voltage  from  the  relaxation  oscil¬ 
lator  is  a  sharp  sa>a'tooth  pulse. 
The  proper  period  of  voltage  decay 
time  is  adjusted  by  rotation  of 
time  delay  control  R,,.  This  adjust¬ 
ment  changes  the  RC  time  con¬ 
stant  of  Ru/Ct  and  the  time  required 
for  the  sharp  voltage  pulse  from  the 
relaxation  oscillator  to  leak  off  to 
ground.  When  this  voltage  reaches 
the  cutoff  value  of  V„„  that  tube 
conducts  and  de-energizes  the  clutch 
coil,  thus  stopping  the  tape  after 
one  unit  of  space  travel. 

When  the  tape  stops  for  dead 
time  between  words,  a  single  pulse 
from  the  relaxation  oscillator  moves 
the  tape  forward  one  spacing  unit 
of  two  bauds.  At  this  point  Vu* 
conducts  again  ^nd  the  tape  travel 
stops,  inserting  a  second  period  of 
dead  time.  At  the  end  of  the  third 
spacing  unit  between  words,  the 
tone-on  pulse  energizes  the  clutch 
and  the  tape  travels  on  into  trans¬ 
mission  of  the  next  character. 
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Remote-Tuning  Receiver 


Inductance  of  ferrite  core  coils  is  changed  remotely  to  tune  receiver  from  500  kc  to  3 
me  by  increasing  control  current  from  8  ma  to  233  ma.  Control  power  required  is  less 
than  2  watts.  Other  possible  applications  are  suggested 


no.  1 — Photos  show  slops  In  coU  prsporotton.  Two  sspOTOrts  coroi  with  opposlnq  r-i  windings  ors  lopsd  togsthsr  with  Insuloting  tops 

cud  Ihsn  surroundsd  os  a  unit  with  ths  d-c  control  winding 


At  sporadic  intervals  during 
•the  flfty-year  development  of 
the  communications  art  attempts 
have  been  made  to  construct  con¬ 
trollable,  variable  inductors  with¬ 
out  moving  parts,  for  use  in  reson¬ 
ant  circuits  to  cover  as  much  of  the 
frequency  spectrum  as  possible  at 
reasonable  expenditure  of  control 
power. 

Only  in  recent  years  have  core 
materials  become  available  that 
make  such  variable  inductances 
feasible.  The  accompanying  photo¬ 
graph  shows  the  r-f  portion  of  a 
radio  receiver  using  d-c  controlled 
inductances.  The  receiver  covers  a 
frequency  range  of  600  kc  to  8 
me,  with  incremental-permeability- 
tuned  resonant  circuits  at  the  an¬ 
tenna  input,  first  r-f,  second  r-f, 
cathode  follower  and  crystal  detec¬ 
tor  stages. 

Design  Requirements 

Use  of  variable  inductances  in 
such  applications  places  rather 
stringent  requirements  on  the  types 
of  core  materials  and  circuitry  used. 


By  SAMUEL  STIBER 

Stpnol  Corps  engineering  Laboratories 
Fort  Monmouth,  Neva  Jersey 

The  Q  of  the  controllable  inductor 
must  be  fairly  high  to  obtain  good 
selectivity  and  low  noise.  The  con¬ 
trol  circuit  should  not  provide  a 
feedback  path  for  the  r-f  nor  intro¬ 
duce  noise  in  the  r-f  circuit.  The  r-f 
signal  should  not  exert  a  control 
function  within  the  amplitude 
range  to  be  expected,  as  this  would 
cause  detuning  of  the  respective 
circuits  or  might  manifest  itself  as 
a  reduction  of  Q  with  signal  ampli¬ 
tude  and  a  consequent  reduction  in 
selectivity  in  the  presence  of  strong 
signals. 

The  deviation  in  inductance  with 
control  field  must  be  repeatable. 
The  magnetic  core  must  be  free  of 
magnetostriction  or  other  resonance 
effecta  that  would  make  behavior  of 
individual  tuning  elements  unpre¬ 
dictable.  The  coefficient  of  tempera¬ 
ture  must  be  reasonably  low  or  con¬ 
trollable.  Power  required  to  effect 
the  inductance  change  must  be  low. 


Structure  should  be  simple  and  easy 
to  manufacture  and  the  material 
should  not  require  complex  test  pro¬ 
cedure.  Saturation  flux  density  of 
the  core  material  should  be  low  so 
that  minimum  power  is  required  to 
obtain  a  change  from  maximum  to 
minimum  permeability.  Initial  per¬ 
meability  should  be  high. 

Toroid  Selection 

The  toroid  form  provides  a 
higher  effective  permeability,  lower 
stray  field  and  less  coupling  of  the 
r-f  to  the  control  winding  than  any 
other  known  arrangement.  Two  tor¬ 
oids  are  stacked  side  by  side  as 
shown  at  left  in  Fig.  1.  Each  half 
of  the  r-f  coil  is  wound  around  each 
toroid  in  opposing  sense  so  that  a 
voltage  induced  in  each  by  a  modu¬ 
lated  control  field  would  produce  no 
emf  at  the  r-f  coil  terminals. 
Coupling  between  coils  is  negligible. 
A  protective  bandage  is  applied 
combining  the  two  toroids  into  one 

This  article  Is  based  on  a  paper  deUvered 
at  the  19.'i2  National  Electronics  Confer¬ 
ence.  The  conference  paper  appears  in 
the  NBC  Proceedings. 
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Has  No  Moving  Parts 


Radio-ir*qu«Bqr  portion  oi  tri  rocoivor  tuinq  d-c  conirollod  Inductoncoa  to  tun# 
from  500  kc  to  3  me 


package  as  shown  in  the  center  of 
Fig.  1.  Figure  1  also  shows  (right) 
electrostatic  shield  wound  around 
the  combined  cover  and  in  turn  in¬ 
sulated  by  a  multiturn  control  wind¬ 
ing  placed  over  the  radio-frequency 
coil. 

Normalizing 

Prior  to  test  and  selection,  the 
cores  are  normal^ed  (reduced  to 
the  same  history)  by  heating  in  an 
oven  above  the  Curie  point,  apply¬ 
ing  a  strong  a-c  field  w'hich  is  then 
slowly  reduced  to  zero,  or  by  satur¬ 
ating  with  a  strong  periodic  pulse. 

The  cores  are  then  compared  on  a 
low-impedance  bridge  against  a 
master  selected  at  the  center  of  the 
band.  Experience  has  shown  that 
plus  or  minus  3  percent  limits  en¬ 
able  tracking  to  within  ±  i  db. 

Frequency  Variation 

The  most  promising  materials 
proved  to  be  Ferramic  D  in  the  fre¬ 
quency  range  30  to  50  me  and  Fer- 
roxcube  IV  in  the  frequency  range 
500  kc  to  30  me. 


The  incremental  permeability  of 
a  ferrite  material  decreases  without 
reversal  if  the  flux  density  is  in¬ 
creased  from  zero  to  complete  satur¬ 
ation  of  the  core.  This  is  independ¬ 
ent  of  the  polarity  of  the  flux.  The 
variation  of  frequency  of  an  oscil¬ 
lator  utilizing  the  variable  induc¬ 
tance  is  shown  in  Fig.  2.  The  rela¬ 
tive  frequency  change  ///.  with  a 
change  in  control  or  biasing  field  H 
is  shown  for  Ferramic  I,  G  and  C. 
These  measurements  were  made  in 
the  frequency  range  0.1  to  1  me.  No 
attempt  was  made  to  show  the  maxi¬ 
mum  possible  range  of  frequency 
but  rather  the  relative  frequency 
change  for  a  given  power  input  to 
the  H  winding.  A  large  frequency 
ratio  ///,  for  a  small  control  power 
is  of  course  desirable.  The  open 
area  of  each  loop  is  a  measure  of 
the  hysteresis  loss  in  the  core  and 
ideally  should  be  as  small  as  pos¬ 
sible. 

The  small  r-f  signal  current  in  a 
relatively  few  turns  of  the  r-f  coil 
represents  a  negligible  change  in 
permeability  but  in  the  case  of  the 


low-frequency  inductance  the  plate 
current  of  the  tube  represents  a  sig¬ 
nificant  factor.  For  example,  if  the 
driver  coil  has  250  turns  and  the 
minimum  current  is  20  ma,  the  total 
is  6  ampere  turns.  The  r-f  coil  has 
80  turns  and  the  plate  current  is  10 
ma  (0.8  ampere  turn).  However,  the 
r-f  coil  is  split  into  two  halves,  con¬ 
nected  in  opposite  sense  and  while 
the  one  half  would  aid  the  driver, 
the  other  half  would  oppose,  thus 
keeping  the  total  permeability  ap¬ 
proximately  constant. 

Figure  3  shows  measurements 
taken  at  elevated  temperatures  for 
the  frequency  band  3  to  10  me  and 
20  to  40  me  for  Ferramic  A  and  B. 
These  graphs  show  a  room  tempera¬ 
ture  curve  versus  yoke  flux  as  well 
as  a  high  and  a  low-temperature 
curve. 

Inspection  of  these  results  indi¬ 
cates  that  for  any  magnetic  bias 
the  frequency  change  due  to  the 
bias  increases  with  temperature. 

Applications 

The  use  of  such  electronically- 
tuned  r-f  components  has  been 
suggested  for  sweep  oscillators, 
frequency-modulated  oscillators, 
automatic-frequency-control  sys¬ 
tems,  magnetic  amplifiers,  remote 
tuning  of  receivers  and  transmit- 


FIG.  2 — VorioMon  oi  normalltod  oacU> 
lolor  iroquoncy  with  control  Hold 
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ters,  switching  circuits  and  variable 
tuned  filters.  Figure  4  shows  the 
circuit  of  the  front  end  of  a  trf  re¬ 
ceiver  that  covers  the  frequency 
range  600  kc  to  3  me.  This  receiver 
has  a  sensitivity  of  approximately  2 
microvolts  for  a  2  to  1  signal-to- 
noise  ratio.  Its  bandwidth  is  11  kc 
at  600  kc  and  22  kc  at  3  me. 

Means  for  tracking  include  one 
small  adjustable  series  inductance 
with  powdered-iron  slug,  permitting 
approximately  a  3-percent  change 
in  inductance  at  the  high-frequency 
end  of  the  band.  In  addition,  vari¬ 
able  shunt  trimmers  are  utilized  to 
track  the  low-frequency  end  of  the 
band.  By  these  two  means,  continu¬ 
ous  tracking  is  obtained  over  the 
frequency  range.  The  tracking 
problem  is  seemingly  greater  than 
in  tracking  ganged  capacitors,  due 
to  the  absence  of  simple  means  of 
adjustment,  such  as  slotted  end 
plates  on  rotors.  However  investiga¬ 
tion  into  means  of  tracking  shows 
that  two  inductances  of  identical  in¬ 
itial  permeability  and  processing 
will  track  up  to  high  saturation 
values. 

The  requirement  for  driving  the 
group  of  variable  inductances  is 
that  all  should  resonate  at  the  same 
frequency  with  the  same  control 
current.  Since  the  driver  coils  are 
connected  in  series,  r-f  chokes  and 
by-pass  capacitors  are  necessary  to 
provide  decoupling. 

The  operation  of  a  variable  in¬ 


ductance  has  been  investigated  in 
reference  to  its  use  as  a  local  oscil¬ 
lator  in  a  superheterodyne  receiver 
with  Ferramic  B  as  the  core  mate¬ 
rial.  A  Colpitts  oscillator  using  a 
6C4  provided  an  output  voltage  sub¬ 
stantially  constant  over  the  fre¬ 
quency  range  2  to  6  me. 

Control  current  required  for  tun¬ 
ing  the  tuned-radio-frequency  re¬ 
ceiver  shown  is  8  ma  at  600  kc  and 
rises  to  233  ma  at  3  me.  Total  con¬ 
trol  power  required  to  tune  through 
the  frequency  range  600  kc  to  3  me 
(6  to  1)  is  less  than  two  watts. 

The  receiver  may  readily  be 


FIG.  3 — CurvM  show  d*p«ndrac«  oi 
farrllM  oa  tamparolura 


hermetically  sealed  as  there  are  no 
moving  parts.  The  use  of  transis¬ 
tors  to  replace  tubes  should  facili¬ 
tate  this  feature.  Tuning  can  be  ac¬ 
complished  remotely  at  any  desired 
speed. 

Conclusions 

The  study  and  development  of 
ferrite  materials  sponsored  by  the 
Signal  Corps  Engineering  Labora¬ 
tories  has  resulted  in  a  variable  in¬ 
ductance  having  a  volume  of  less 
than  one  cubic  inch,  weight  slightly 
over  one  ounce,  which  can  be  shifted 
in  frequency  by  a  2-watt  source  as 
follows:  7  to  1  in  the  frequency 
range  600  kc  to  3  me,  4  to  1  in  the 
frequency  range  3  to  12  me,  2.1  to 
1  in  the  frequency  range  11  to  25 
me,  and  2  to  1  in  the  frequency 
range  25  to  50  me. 

The  problem  of  tracking  such 
elements  has  been  made  simple. 
Useful  Q’s  of  the  order  of  26  to  70 
are  obtainable  from  500  kc  to  50 
me.  Average  temperature  coefficient 
of  the  tuning  elements  is  below  0.1 
percent  per  degree  C.  No  notice¬ 
able  noise  is  produced. 
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tite  Corporation,  Keasby,  N.  J., 
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Conn.,  and  to  the  University  of 
Michigan.  Much  of  the  information 
presented  in  this  article  has  result¬ 
ed  through  work  accomplished  by 
these  three  sources. 


FIG.  4 — Complvl*  achsmcitlc  ol  r*inot*-luniBg  r«c«iv*r  iniag  r-f  aolurabU  rsaciort  oa  tuning  aUmanta 
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Magnetic  Amplifier 
Transient  Analyzer 


Dual-beam  oscilloscope  displays  input  and  output  signals  of  magnetic  amplifier  simul¬ 
taneously  and  continuously  on  common  time  base  for  studying  effect  on  speed  of  response 
of  various  circuit  parameter  changes.  Permits  rapid  determination  of  optimum  design 
as  shown  in  oscillograms  made  during  studies  of  typical  circuits 


By  W.  A.  BEYBER 

Maffnetica  Division 
U.  S.  ffaval  Ordnance  Laboratory 
Silver  Spring,  Uaryland 


Magnetic  amplification  is  ac¬ 
companied  by  a  certain  time- 
lag  between  the  application  of  the 
input  signal  and  the  attainment  of 
the  full  output  load  current. 

This  sluggishness  of  response  due 
to  magnetic  inertia  is  not  an  im¬ 
portant  drawback  in  some  applica¬ 
tions  where  the  additional  lags  aris¬ 
ing  from  external  parts  of  the 
electrical  control  system  (due,  for 
example,  to  the  thermal  inertia  of 
a  thermocouple)  are  appreciably 
greater  than  those  inherent  in  the 
magnetic  amplifier  itself.  But  in 
other  applications,  especially  those 
in  the  field  of  high-performance 
servomechanisms  and  some  other 
types  of  automatic  control  and  in¬ 
strument  work,  a  very  short  re¬ 
sponse  time  is  of  paramount  im¬ 
portance. 

Inrestigaiions 

Considerable  effort  has  been 
expended  in  theoretical  and  experi¬ 
mental  investigations  concerning 
the  transient  performance  of  vari¬ 
ous  types  of  magnetic  amplifier 
circuits. 

The  object  of  these  investi¬ 
gations  is  to  study  the  major  factors 
that  control  the  transient  response 
of  saturable  reactor  devices  with 
resistive  or  inductive  loads  in 
their  output  circuits. 


It  has  been  shown  that  applica¬ 
tion  of  rectangular  hysteresis-loop 
core  materials'"  *  in  combination 
with  a  suitable  core  construction 
results  in  a  very  close  approxima¬ 
tion  between  the  usual  theoretical 
assumptions  and  actual  experi¬ 
mental  conditions.  Therefore,  the 
transient  performance  of  such  mag¬ 
netic  amplifiers  can  be  described  by 
simple  linear  equations  with  suffi- 


FIQ.  1 — Diagram  ol  th«  tronalMit  to* 
■ponso  analTMr  •xhibitiiiq  th*  compUt* 
tranilmit  phonommia  oi  the  magnotk 
ampUHw  parmaamitly  as  a  stondlnq 
picturs  oa  ths  shoit-parsistsacs  sersM 
of  a  doal-boam  cothods-roy  otcilloscops 


cient  accuracy  to  be  used  in  the 
design  of  these  amplifiers. 

In  considering  the  accuracy  of 
theoretical  methods  of  determining 
the  response  time  of  conventional 
types  of  magnetic  amplifiers  having 
a  response  time  of  about  6  to  SO 
cycles  it  must  be  remembered  that 
in  most  practical  design  problems 
concerning  such  low-speed  ampli¬ 
fiers  an  approximate  value  is  all 
that  is  required.  However,  in  regard 
to  the  transient  performance  of  spe¬ 
cial  magnetic  amplifier  circuits'* 
having  preferably  a  very  short  re¬ 
sponse  time  of  about  one  cycle  only, 
experimental  methods  have  assumed 
increasing  importance  in  the  de¬ 
velopment  of  such  high-speed  am¬ 
plifiers. 

Conrmntional  Techniques 

The  cathode-ray  oscillograph  is 
ideally  suited  for  observing  the 
waveforms  of  electric  and  magnetic 
quantities  varying  with  time.  The 
techniques  generally  used  in  analyz¬ 
ing  the  transient  response  of  mag¬ 
netic  amplifiers  consist  of  the 
following  procedure: 

The  voltage  drop  produced  by 
the  output  (load)  current  across  an 
ohm’c  resistor  is  applied  to  one 
channel  of  a  dual-beam  oscilloscope 
so  that  the  actual  deflection  of  the 
beam  is  proportional  to  the  instan- 
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OacUlograma  show  trcraalrat  p«rlonnanc*  of  a  convonttonal  typo  piuh-pull  Mlf-aoturatiag  maqnoiSc  onplUior  with  four  Mrioa^onnoctod 
d-c  control  winding  units  and  a^c  lood  rosistor  with  tho  followinq  control  circuit  operating  conditions:  (A)  Sorios  rssistonco  in  th#  control 
circuit  Kg  ~  500  ohms,  shunt  copocitor  Cr  =  0:  (B)  R«  =  1,000  ohms,  Cr  =  0;  (C)  8a  =  2.000  ohms.  Cp  =  0;  and  (D)  Ra  =  2.000  ohms,  Cp 

~  SA  BBlcroforads 


taneous  value  of  load  current. 

The  input  (control)  voltage  is 
applied  to  the  second  channel  of  the 
oscilloscope  so  that  deflection  of  the 
second  beam  is  proportional  to  the 
instantaneous  value  of  control  volt¬ 
age. 

Sweep  starting  time  is  then  trig¬ 
gered  to  the  start  of  a  photographic 
exposure  in  such  a  way  that  the 
transient  phenomena  associated 
with  making  and  breaking  of  the 
switch  contacts  that  apply  or  inter¬ 
rupt  the  control  voltage  will  be  re¬ 
corded  during  a  period  of  a  single 
sweep  of  the  beam  in  the  desired 
position  on  the  Him  or  photographic 
paper  of  the  camera. 

This  procedure  makes  it  possible 
to  secure  adequate  conditions  in 
photographic  recording  of  the  non- 
repetitive  transient  phenomena  of 
the  magnetic  amplifier  to  be  investi¬ 
gated,  provided  that  the  cathode-ray 
tube  is  operated  at  sufficiently  high 
accelerating  potentials.  The  fact 
that  the  waveforms  of  input  voltage 


and  output  current  are  displayed 
simultaneously  on  the  screen  on  a 
common  time  base  enables  a  preci- 
cision  and  convenience  of  correla¬ 
tion  unobtainable  with  two  indi¬ 
vidual  oscillographs,  especially  when 
an  illuminated  calibrated  scale  with 
0.1-inch  cross-section  lines  is  used. 

A  sufficiently  clear  photographic 
reproduction  of  such  an  illuminated 
scale  in  connection  with  nonrepeti- 
tive  transients  may  be  difficult  be¬ 
cause  the  necessarily  limited  time 
of  exposure  is  very  short  (for  ex¬ 
ample,  0.2  second  corresponding  to 
12  cycles  of  a  60-cycle  power  supply ; 
or  even  30  milliseconds  correspond¬ 
ing  to  12  cycles  of  a  400-cycle  power 
supply). 

Improved  Method 

For  analyzing  the  transient  re¬ 
sponse  of  magnetic  servo  amplifiers 
having  a  very  short  response  time 
of  about  one  cycle,  a  •  cathode-ray 
dual  beam  type  analyzer  was  de¬ 
veloped.  It  displays  the  waveforms 


of  input  voltage  Ec  and  output  cur¬ 
rent  Ii  simultaneously  on  a  common 
time  base  in  such  a  way  that  these 
waveforms  are  permanently  exhib¬ 
ited  on  a  long-persistence  screen. 

The  complete  transient  phe¬ 
nomena  of  the  magnetic  amplifier 
to  be  investigated  can  be  continu¬ 
ously  observed,  and  the  effect  of  any 
change  in  circuit  operating  condi¬ 
tions  can  easily  be  studied  and  con¬ 
veniently  recorded  photographically. 
Since,  in  this  case,  the  time  of  expo¬ 
sure  may  be  extended  to  about  2  or 
3  seconds,  a  very  clear  reproduction 
of  an  illuminated  scale  with  0.1-inch 
cross-section  lines  is  secured.  It  is 
also  possible  to  apply  a  projection- 
type  cathode-ray  oscilloscope. 

The  diagram  of  the  transient  re¬ 
sponse  analyzer  is  shown  in  Fig.  1. 
According  to  conventional  tech¬ 
niques,  the  voltage  drop  /iR,  pro¬ 
duced  by  the  output  (load)  current 
/t  across  an  ohmic  resistor  R,  is 
applied  to  the  one  channel  (V,)  of 
a  dual-beam  oscilloscope,  while  the 


OacUlograma  ihow  tronsiant  parionnaac*  of  a  convontloaal  typo  path-pull  Mli^atnrotliig  magaoHc  ompUlltr  with  four  toriM-eoiintclod 
control  winding  units  and  full-woro  d<  ioad  rooittor  with  tho  following  control  circuit  oporating  conditions:  (A)  Borins  rosistaaco  in 
tho  control  circuit  Ri  =  500  ohaw.  shunt  capacitor  Cr  =  0;  (B)  Ri  =  1,000  ohms,  Cr  =  0;  (C)  Ri  =  2,000  ohms,  Cr  =  0;  and  (D)  Rt 

=  2.000  ohsBS;  Cr  =  3.5  microfarads 
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Oscilloqrama  Bhowinq  th*  traiui«nt  ph*nom*na  o<  a  Uqh-«pMd  nagMiic  Mrro  amplUtor  of  Ui«  half-war*  lyp*  haring  laharoal  ona-cycl* 
rcspoDM  with  d-c  (A.  B)  and  a-c  control  (C,  D).  Th***  oscillogram*  Uluatrat*  th*  •fiact  of  changing  actual  Am*  Intarrol  b*tw*«n  instant 
of  oponing  (or  closing)  SWt  (*••  Fig.  1)  and  th*  Instant  wh*n  th*  lO-cyd*  pow*r  supply  rohag*  C,  of  th*  magnatic  ompliflar  go** 

through  saro 


input  (control)  voltage  Eo  is  ap¬ 
plied  to  the  second  channel  (V,). 
The  magnetic  amplifier  to  be  inves¬ 
tigated  and  a  small  step-down  trans¬ 
former  T  are  supplied  from  a  phase 
shifter,  whereas  a  synchronous  mo¬ 
tor  operating  is  directly 
supplied  from  the  three-phase 
power  supply. 

This  automatic  switch  is  syn¬ 
chronously  operated  in  such  a  way 
that  it  makes  during  a  period  of  6 
cycles  and  breaks  during  the  suc¬ 
ceeding  period  of  6  cycles,  alter¬ 
nately.  Therefore,  with  a  60-cycle 
power  supply,  the  cam  that  operates 
SIV,  rotates  at  a  synchronous  speed 
of  300  rpm  corresponding  to  12 
cycles  per  revolution. 

The  control  voltage  Eg  =  ImRi  sup¬ 
plied  from  a  battery  (d-c  control) 
or  from  the  step-down  transformer 
T  (a-c  control),  can  be  adjusted  by 
means  of  a  variable  series  resistor 
Rm,  according  to  the  actual  require¬ 
ments. 

Figure  1  also  illustrates  the 
possibility  of  varying  the  operating 
conditions  of  the  control  circuit  loop 
by  means  of  a  forcing  resistor  Ri 
and  a  shunt  capacitor  C,.  In  this 
way,  the  effect  of  lead  networks  on 
the  transient  performance  of  mag¬ 
netic  amplifiers  may  be  investigated. 

When  the  sweeps  of  the  dual¬ 
beam  oscilloscope  are  synchronized 
so  that  12  cycles  of  the  (a-c  or  d-c) 
output  current  h  appear  on  the 
screen,  then  the  operation  of  SW, 
will  also  be  S3rnchronized  and  a 
sequence  of  6-cycle  making  and 
6-cycle  breaking  will  exhibit  the 
complete  transient  phenomena  of 
the  magnetic  amplifier  permanently 
as  a  standing  picture  on  the  long- 


persistence  cathode-ray  tube  screen. 

Introduction  of  the  phase  shifter 
offers  the  possibility  of  varying  the 
actual  time  interval  between  the 
instant  of  opening  (or  closing)  SW, 
and  the  instant  when  the  power  sup¬ 
ply  voltage  E,  of  the  magnetic  am¬ 
plifier  goes  through  zero.  Of  course, 
the  phase  shifter  may  be  eliminated 
if  the  angular  position  of  the  cam 
on  its  shaft  can  be  continuously 
changed  by  mechanical  means,  in  a 
similar  way  to  conventional  Joubert- 
disk  type  contact  arrangements. 

Variations 

The  arrangement  of  Fig.  1  may 
be  modified  in  various  ways.  The 
aforementioned  sequence  of  6-cycle 
making  and  6-cycle  breaking  has 
proved  to  be  particularly  useful  for 
investigating  magnetic  amplifiers 
having  a  response  time  of  about  one 
to  six  cycles.  It  is  possible,  however, 
to  operate  the  cam  of  the  switch  at 
900  rpm  and  to  synchronize  the 
sweeps  of  the  dual-beam  oscilloscope 
so  that  4  cycles  of  the  (a-c  or  d-c) 
output  current  h  appear  on  the 
screen. 

This  procedure  has  proved  use¬ 
ful  in  analyzing  the  transient 
performance  of  high-speed  magnetic 
servo  amplifiers  having  inherent 
one-cycle  response,  particularly  in 
regard  to  variations  of  the  actual 
time  interval  between  the  instant 
of  opening  (or  closing)  and 
the  instant  where  the  power  supply 
voltage  Ep  goes  through  zero. 

When  operating  with  a  power 
supply  frequency  of  400  cycles  per 
second,  the  method  can  be  applied 
equally  w^ll,  provided  a  400-cycle 
synchronous  motor  is  used  for  driv¬ 


ing  the  cam  of  SWi  in  the  control 
circuit.  However,  with  higher 
power  supply  frequencies  (up  to 
about  20,000  cycles  per  second), 
iSWi  may  be  replaced  by  any  suit¬ 
able  type  of  electrical  modulator. 
A  dry-disk  rectifier  bridge  circuit, 
separately  excited  from  a  subhar¬ 
monic  generator  producing  a  syn¬ 
chronous  auxilary  current  with  rec¬ 
tangular  wave-shape  may  be  used 
in  such  cases.  Of  course,  electronic 
types  of  modulators  may  be  equally 
well  suited  for  this  purpose. 

The  accompanying  oscillograms 
illustrate  the  practical  application 
of  the  transient  response  analyzer 
shown  in  Fig.  1. 

These  oscillograms  demonstrate 
the  capabilities  of  this  visual  test 
device  in  research  and  development 
work  on  actual  magnetic  amplifier 
circuits.  In  each  case,  the  lower 
trace  shows  input  voltage  and  the 
upper  trace  shows  output  current. 
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Paiallel-Resistor  Chart 


Permits  quick  choice  of  the  best  combination  of  two  available  RTMA  preferred-value 
resistors  in  either  10-percent  or  20-percent  tolerance  ranges  to  give  a  desired  higher 
power  rating  at  a  particular  resistance  value 


ONE  problem  that  often  comes 
up  in  laboratories  is  making 
full  use  of  the  most  readily  avail¬ 
able  standard  components.  Virtu¬ 
ally  all  labs  have  a  constant  sup¬ 
ply  of  i,  1  and  2  watt  composition 
resistors  in  the  standard  10-per- 
cent  and  20-percent  tolerance 
ranges.  A  typical  problem  might 
be  combining  two  of  these  to  get 
a  3-watt  resistor  of  the  required 
value.  If  making  conventional 
calculations  combined  with  trials, 
three  or  four  trials  are  usually 
needed  to  find  the  resistor  re¬ 
quired.  The  chart  in  Fig.  1  re¬ 
duces  all  of  the  calculation  to  a 
simple  glance.  The  simplicity  of 
the  chart  results  from  the  solu¬ 
tion  of  two  simultaneous  equa¬ 
tions. 


Solving  these  two  simultan¬ 
eous  equations,  their  point  of 
intersection  is  at 

*  kt  +  Rx 

Ri  ... 

"  R,  +  flt 

The  y  ordinate  is  the  solution 
for  the  parallel  combination  of 
two  resistors  or  the  series  com¬ 
bination  of  two  capacitors. 

The  choice  of  parallel  resistors 
is,  however,  dependent  upon  the 
power  dissipation  in  each  re¬ 
sistor.  This  information  can  be 
derived  by  multiplying  both  sides 
of  Eq.  3  by  then  substituting 
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combined  parallel  resistance  R 
for  RiRt/iRi  -1-  Rt)  to  get 

Rj*  “  RA  (8) 

Multiplying  both  sides  by  E* 
and  rearranging  gives 

R  *  ^ 

Now  assume  that  the  power 
being  dissipated  in  the  parallel 
combination  is  1  watt,  and  let  A 
be  also  arbitrarily  made  equal  to 
1.  Equation  6  then  becomes  x 
=  E'/Rt.  Since  E*/R,  is  the 
power  dissipated  in  R„  the 
abscissa  is  proportional  to  the 
power  dissipated  in  R,.  Thus, 
for  every  watt  dissipated  in  the 
parallel  combination  R,  x  watts 
will  be  dissipated  in  Rt.  The 
power  dissipated  in  R,  is  of 
course  the  difference  between  the 
total  and  that  dissipated  in  R,. 

A  plot  of  a  series  of  the  lines 
just  discussed  is  given  in  Fig.  1. 
For  convenience  the  heavy  lines 
are  drawn  to  the  20-percent  ser¬ 
ies  of  preferred  values  and  the 
combination  of  light  and  heavy 
lines  form  the  10-percent  series 
of  preferred  values. 

Exampie 

Let  it  be  required  to  find  the 
nearest  parallel  combination  of 
two  resistors  in  the  20-percent 
series  of  preferred  values  to  give 
a  combined  resistance  of  4,000 
ohms.  The  parallel  combination 
must  be  able  to  dissipate  3  watts. 


Solution:  4,000  ohms  can  be 
rewritten  as  4.0  x  10*  ohms. 
Follow  the  4.0  horizontal  line 
across,  noting  that  the  nearest 
intersection  of  two"  heavy  lines 
is  6.8  and  10.0  and  the  intersec¬ 
tion  falls  at  X  =  0.41.  Thus  the 
parallel  combination  of  6.8  K  in 
parallel  with  10  K  is  the  nearest 
combination  of  20-percent  re¬ 
sistors  to  4  K,  and  gives  an  exact 
resistance  of  4.05  K.  Since  10  K 
=  R,  (read  on  the  righthand  side 
of  chart),  the  power  rating  of 
R,  must  be  =  0.41  x  3.0  =  1.23 
watts  and  the  dissipation  of  R, 
is  3  —  1.23  =  1.77  watts.  Thus 
the  resistors  that  will  fulfill  the 
needs  of  the  problem  are  6.8  K, 
20-percent,  2-watt  in  parallel 
with  10  K,  20-percent,  2-watt. 

Although  it  is  not  required  for 
most  calculations  of  the  type 
just  explained,  further  informa¬ 
tion  can  be  gleaned  from  the 
chart.  For  example,  although 
the  resistances  in  the  preceding 
problem  are  not  equal,  due  to 
standardization,  resistances  of 
equal  2-watt  power  rating  are 
called  for.  The  maximum  power 
that  can  be  dissipated  by  the 
parallel  combination  is  deter¬ 
mined  by  the  power  at  which  the 
smaller  of  the  two  resistances 
will  dissipate  2  watts.  Thus  the 
maximum  power  for  the  com¬ 
bination,  using  the  data  from  the 
chart,  is 


2 

1  -0.41 


■■3.4  watts. 


Because  of  the  similarity  in 
the  arithmetic,  the  chart  will 
work  equally  well  for  series  com¬ 
binations  of  capacitors. 

(Continued  on  p  194) 
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n*a  pin  tlnni  lyp*  Ht 
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EXCLUSIVELY  AT  CINCH; 
QUANTITY  PRODUCTION  OF 


This  list  indicates  the  wide  scope  and  myriad  of  varia¬ 
tions  and  re-designing  possible  with  Gnch  background 
of  socket  production  experience. 


LOW  LOSS  MICA  COMPONENTS.  An  adnquain  end 
unpquolpd  facility  for  quontily  production  and 
prompt  dniivnry  .  .  .  and  thn  conttant  dnmonitra- 
tion  of  ability  to  hold  tolnrancpt  on  Mica  mold¬ 
ings,  moating  tho  most  oxacting  roquiromonts  in 
small  motol  plastic  assomblios  for  compononts 
of  higher  quality  materials  held  to  closer  toler¬ 
ances...  has  odvancod  CINCH  to  the  foremost 
as  a  producer  of  lew  loss  Mica  components. 


Tube  ( Receiver,  Transmitter  ond 
Special) :  Battery,  all  types 

C-R  Tube 

Crystal 

Electrolytic 

Glass  Type;  4  to  7  prong  lamlnoted 

Infra-red  Ray  Tube 

High  Altitude  Airborne  Types 

Kinescope;  Magnal,  Duodecal, 
Dihei^l 

Loktal-Miniature-Multlplug-Neval- 
Octal  (Molded  bakellte,  steotite< 
teflon,  Kel-F  and  laminated ) 

Plexicon 

Printed  Circuit 

Special  Sockets  to  Specs 

Sub-MInloture;  Hearing  Aid  Types 

TV;  110V  Circuit  Breakaway 

Vibrator 

Pencil  Tube  Transistor 
Diode 


CINCH  with  ample  physi¬ 
cal  properties,  space  and 
productian  facilities  is 
producing  many  voria- 
tions  of  standard  elec¬ 
tronic  components  for 
military  use. 


Cinch  ilectronlc 
cemeenenls  ere 


The  Gnch  organization  is  flexible,  readily  adapted  to 
any  electronic  component  requirement  ...  in  military 
or  commercial  emergency. 


CONSULT  CINCH 


L  CofCH  Manufacturing  Corporation 

^  1026  South  Homan  Ave.,  Chicago  24,  Illinois 

Subsidiary  of  UnHod-Corr  Fast«n«r  Corperotion,  Combridga,  Mots, 
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Sp^rtmffraph  tquipmetu  in  the  Mallory  Contact  Enfinerring  Lahoraiary  for 
analyung  the  comptuition  of  mrtah  and  alloyg  uitrd  in  rlmtiral  nmtacU. 


To  A  Concentration  of  .0001% 

Mallory  quality  control  includes  spectrograpliic 
analysis  of  contact  metals  and  alloys. 


At  Mallory,  performance  and  long  life  for 
the  contacts  in  your  products  start  in  the 
laboratory  where  a  spectrograph  and  den* 
sitometer  give  fast  accurate  answers  to  the 
composition  of  metals  and  alloys. 

This  equipment  is  used  regularly  in  pro¬ 
duction  quality  control  as  well  as  in  new 
material  development  and  trouble  shoot¬ 
ing.  It  is  a  positive  means  of  identifying 
any  contamination  or  impurity  that  might 
reduce  contact  efficiency. 


Mallory  is  equipped  with  complete  labo¬ 
ratory,  engineering  and  production  facili¬ 
ties  to  handle  any  contact  requirement 
— from  simple  button  or  rivet  contacts  to 
complex  contact  assemblies. 

Mallory  engineers  have  had  years  of  expe¬ 
rience  in  the  design  and  pro<luction  of  over 
5000  different  types  of  contacts  and 
contact  assemblies.  We  are  ready  for 
your  call. 


Expect  more . . .  Get  more  from  MaLLOrY 

/fi  Cmfutdm^  mn^  tmU  ky  Jukn»om  mnd  Mmttory,  tjd,^  tIO  t$tdumry  .Scr#«f,  Toromio  IS,  IMtariv 


Electrical  Contacts  and  Contact  Assemblies 


PR  MALLORVaCO  Inc 


SERVINO  INDUSTRY  WITH  THESE  PRODUCTS: 
ll•ctrom•clMlllic•l  —  RMittors  •  SwHdwi  •  Television  Tunen  •  Vibrators 
llectre'chemicel  — Copocitorei  •  Rectifiers  •  Mercery  latteries 
Metallwrgicel— Contacts  •  Special  Metals  and  Ceramtes*  Welding  AAoteriois 


ELECTRONICS  — July,  1953 


West  iHsrc  laformatioat  Um  post  cerd  ea  last  pets- 


m 


INTEIOOT 

CEMUIM 


ElECrNMC 

SwrCN 


TMISMTrEII 


CMCM 


oorrED 

?0lMlEE0 

SdEEK 


MlAWED 

atsscs 


fUCTMMC 

SWITCH 


(ECEIVEI 


I 

I 

OTHER  DEPARTMENTS  | 
featured  in  this  issue:  I 

Page  | 

i 

Production  Techniques  .  .262  j 


New  Products . 292  f 

Plants  and  People . 334 

New  Books . 364 

Backtalk . 386 


ELECTRONS  AT  WORK 


Juh.l9S3  —  ELECTRONICS 


Edited  by  ALEXANDER  A.  McKENZIE 


Uw-Cost  3-D  TV . 196 

Peok-lo-Peok  Voltmeter  Probe . 198 

F-M  Troneistor  Oscillator . 198 

Kilowatt  Broadcast  Ventilator . 199 

Liqht  Source  for  Phototubes . 202 

Ferroelectric  Memory  Circuits  ior  Com¬ 
puters  . 204 

Ultrasonic  Delay  Lines . 210 


Pertinent  Patents 


Low'Cost  3-D  TV 


Intended  as  an  inexpensive  means 
of  brinRins:  three-dimensional  pic¬ 
tures  to  tv  audiences,  a  system 
demonstrated  on  a  closed  circuit  by 
American  Television  Inc.  uses  a 
rotatingr-shutter  viewer  synchron¬ 
ized  with  the  tv  cameras  by  the  60- 
cycle  power-line  frequency. 

Two  tv  cameras  are  coupled  to¬ 
gether  through  a  mirror  system 
giving  views  separated  by  a  dis¬ 
tance  approximating  that  between 
eyes.  A  square-wave  generator 
alternately  cuts  off  one  camera  then 
the  other,  producing  15  images  per 


second  from  each  camera.  The 
images  are  tran.smitted  in  the  usual 
fashion,  requiring  no  change  in 
transmitting  standards. 

At  the  receiving  end  the  tele¬ 
vision  receiver  need  not  be  altered. 
The  viewing  unit  has  a  synchronous 
motor  to  rotate  a  straight  flat  piece 
of  metal  with  a  cutout  in  each 
alternate  corner.  As  the  metal  strip 
rotates,  it  opens  the  right  eye,  then 
the  left  one  in  step  with  the  elec¬ 
tronic  switch  at  the  camera.  Since 
most  television  stations  are  local 
and  in  the  same  power  network  as 
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Mirror-box  takas  saporota  imagss  to 
two  couplad  comaroB 


the  receiver  the  ordinary  60-cycle 
power  system  will  provide  syn¬ 
chronization. 

Another  possible  method  elim¬ 
inating  the  mechanical  viewer,  uses 
a  checkerboard  system  of  Polaroid 
having  a  right  and  left  alternate 
series  of  checkers  and  then  using 


FIG.  2 — Altamata  mathod  using  intar- 
dot  systam  to  produca  saparote  imogas 


interdots  at  the  transmitter  to 
correspond  with  every  other  image. 
Polaroid  spectacles  having  the 
lenses  polarized  at  right  angles  to 
each  other  would  be  w’orn.  No 
moving  parts  need  be  used  in  such 
a  system. 

The  system  using  a  mechanical 
viewer  can  also  be  used  as  a  2-color 
tv  system.  Each  camera  can  bej 
filtered  to  pick  up  a  separate  color 
and  each  eye  can  observe  the 
colors  alternately  .through  similar. 


Typ«  260-A  Fr*q.  50KC  to  50MC 


18  years  of  improvements  are 
combined  in  this  NEW  Q  Meter 


NEW  FEATURES 

•  Lo  Q  Scale  permits  Q  readings  down  to  a  value  of 
10. 

•  A  Q  Scale  reads  the  difference  in  Q  of  two  circuits 
or  components  up  to  a  value  of  125. 

•  Thermocouple  for  indicating  current  inserted  into 
measuring  circuit  redesigncKl  for  high  burnout 
point  well  al>ove  operating  current. 

•  Oscillator  maximum  output  level  adjusted  to 
minimire  possibility  of  thermocouple  failure. 

•  Voltage  insertion  resistor  decreased  to  0.02  ohms 
to  minimize  effect  on  measuring  circuit.  New  type 
low  reactance  metalized  coaxial  resistor  used. 

•  All  indications  on  large  meters  with  parallax  cor¬ 
rection  and  accuracy 'of  *1%  full  scale. 

•  Range  switch  controls  mask  and  arrow  which  in¬ 
dicate  correct  scale  on  frequency  dial. 

•  Oscillator  rigidly  supported  by  casting  which  sup¬ 
ports  turret  ImiII  liearings  and  circuit  using  long 
life  subminiature  triode. 


The  Q  Meter  Type  260-\  replaces  our  Type  160-A,  one  of 
Boonton  Radio's  Q  Meters  which  has  been  standard  equip¬ 
ment  in  laboratories  and  on  pnHluction  lines  for  eighteen 
years.  Many  improvements  have  l>een  made  during  this  time, 
but  several  of  our  ideas  for  a  la^tter  instrument  were  too  ex¬ 
tensive  to  put  into  a  m<Mlel  already  in  production.  These 
ideas  were  carefully  testeil  for  use  in  a  new  model.  The  Q 
Meter  Type  260-A  includes  all  past  improvements  and  the 
extensive  changes  that  we  have  accumulated. 

SMCVICATIOMSt 

FREQUCNCY  COVERAGE;  50  KC  »s  SO  MC  CsnHniMudy  varioMs  in  sight  rmigst. 
FREQUENCY  ACCURACY;  Aggroximntsiy  *1%. 

RANGE  OF  Q  MEASUREfMENTS:  10  fs  625. 

RANGE  OF  DIFFERENCE  Q  MEASUREMENTS;  0  to  125. 

INTERNAL  RESONATING  CAPAOTANCE  RANGE: 

Main  Tuning  DInl:  30  Is  450  mmf  (dirsct  rsnding)  calihmtsd  In  1.0  mmf 
incrsmsnta  frsm  30  Is  100  mmf;  5.0  mmf  incrsmsntv  frsm  100  Is  450  mmf. 
Vsmisr:  —3.0  Is  +3.0  mmf  (dirsd  issuing)  cslibrsls4  in  0.1  mmf  incrsmsnl*. 
ACCURACY  OF  RESONATING  CAPAOTOR; 

Main  Tuning  Dial:  Apgrsximalsly  *  1%  sr  1 .0  mmf,  whichsvar  is  His  grsstsr. 
VsmisR  *0.1  mmf. 

POWER  SUPPLY;  90-130  «slH-60  cgt  (inismally  rsgslalsd). 

POWER  CONSUMPTION:  65  WsMs. 


Vi$H  our  booffit  72-521  and  V 2-322  at  the  f.R.E.  Show 


BOONTO 


lOONTONIIJUSA 


ADIO  . 


MsdsI  avsilsMs  far  oHisr  Pswsr  Supply  vsHagas  and  fraquanclss. 
Typs  103-A  Accastary  Inductsrs  AvsilsMs  far  snNrs  frsgusncy  rang#. 
PRICE:  (725.00  F.  O.  B.  FACTORY 
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F'M  Transistor  Oscillator 


By  H.  H.  Wieder 
AND  Nathan  Cass 


N<»tional  Bureau  of  Standarda, 
Washington,  D.  C. 


It  is  generally  known  that  cer¬ 
tain  ferroelectrics,  such  as  the 
titanate  ceramics,  exhibit  a  marked 
change  in  capacitance  with  varia¬ 
tions  in  the  applied  potential  as 
shown  in  Fig.  1.  A  recent  paper* 
presented  a  method  of  coupling  a 
barium-strontium-titanate  capaci¬ 
tor  into  the  resonant  circuit  of  an 
oscillator  in  such  manner  that  large 
frequency  deviations  with  little 
amplitude  modulation  could  easily 
be  obtained.  This  method  was  em¬ 
ployed  for  frequency  modulating 
vacuum  tube  oscillators  in  the  uhf 
and  vhf  ranges  by  relatively  simple 
means.  The  essential  feature  of  linear  capacitor  is  used  to  vary  the 
this  system  is  the  provision  for  an  resonant  frequency  of  the  oscillator 

impedance  transformation  of  the  ti-  tank  circuit. 

tanate  capacitor  as  shown  in  Fig.  2.  Two  advantages  are  obtained  in 
The  reflected  impedance  of  this  non-  this  manner :  The  effective  Q  of  the 


filters  on  the  viewer. 

The  advantage  of  the  system  lies 
in  the  low  cost  of  the  equipment.  At 
the  receiver  the  only  requirement 
is  a  viewer  that  can  sell  for  about 
|6.00.  The  tv  station  uses  its 
present  equipment  plus  one  elec¬ 
tronic  switch. 


FIG.  1 — Copacitcmc*  ranvm  polarising 
potontial  ior  barium-strontium-titanoto 
capacitor  whon  Vm  is  a-c  modulating 
poisntial  and  Vs  is  d-c  polarisation  po- 
Isnlial 


Peak>to<Peak  Voltmeter 
Probe 

When  an  oscilloscope  is  not  avail¬ 
able,  the  amplitude  of  complex 
waveforms  can  be  measured  with 
a  vtvm  using  a  crystal  probe.  The 
full-wave  doubler  circuit  of  Fig.  1 
employs  two  type  1N68  germanium 
diodes. 

Crystal  Dx  conducts  whenever  its 
cathode  is  negative.  This  causes 
0.5  |if  capacitor  Cx  to  charge  in  a 
negative  polarity  across  10-megohm 


KILOWATT  BROADCAST  VENTILATOR 


FIG.  1 — Crystol-diods  Toltmstsr  probs 


resistor  /?„  producing  a  negative 
direct  voltage  at  the  terminals.  The 
other  crystal,  D,  connected  in 
opposite  polarity  produces  a  posi¬ 
tive  voltage  across  R,. 

Since  these  voltages  add  in  series 
across  the  resistors,  the  vtvm  reads 
peak-to-peak  values  on  the  d-c 
scale. 

This  information  is  abstracted 
with  permission  from  Sylvania 
News,  Mar.  1953. 


EngtaiMni  at  WAEB  In  AUratown,  Pa.  roducod  Ui«  amblmt  temparotur*  within  fh«lr 
1-kw  broadcast  transmlttsr  from  10  to  IS  dotrress  whon  thoy  mado  throo  chongos 
In  tho  cooling  srstom.  Chloi  Enginoor  W.  B.  Gottshall  (obovo)  hit  upon  tho  Idoa  oi 
Installing  a  duct  and  oxhoust  Ion  connoctlng  tho  oscapo  Tont  atop  tho  tronsmlttor 
to  tho  outsido.  A  Bupplomontary  100-cfm  blowor  circulatos  room  air  around  powor 
tronsiormors.  Addllionol  Tont  holos  woro  drlUod  in  tho  coUnot.  Thoso  holos  and 
oxisting  Tont  oponlngt  aro  covorod  with  doublo  thicknossos  oi  chooso  cloth 
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Helipot 


TWO 


12  times  the  resolution  of  conventional  units! 


All  units  have  these  important  features  .  .  . 


SMALL  SIZE-LIOHT  WEIGHT:  AH  AJ  M«4«lt 
«r*  Mily  %"  in  diant«t«r  (tmaH  m  •  pnnny) 
1H"  iMig— wnifh  1.0  ni.  Tlmy  raqwir*  • 
minimum  nf  vahiobl*  p«n*l  t|»«««l 

HIGH  ERECISION-CIRCUIT  SIMRLICITY;  On 
many  applkation*  an  AJ  Soria*  wUI  roplaco 
two  convonrionol  potonAomotor*,  providing 
both  wido  rango  and  Rno  adjuttmont  in  ono 


unit.  Tbo  It"  tlMo  wiro  givo*  •  rotoluHoii 
of  1/3000  in  m  100  ohm  unit— 1/ASOO  in  • 
50,000  ohm  uniti 

RELIAMLITY:  Tho  AJ  modol*  oro  ruggod 
and  limplo— built  to  clo*o  toloronco*  with 
coroful  guolity  control.  Thoh  porformonco 
ond  roliability  roRoct  tho  u*uol  high  «tdhd» 
ard*  of  HoKpot  guolity. 


Advanced  Construction 

For  light  weight,  unusual  compactness,  high  accuracy  and  resolution,  coupled 

with  utmost  reliability,  investigate  the  AJ  series . . . 

b  All  tvpes  have  bearings  at  each  end  of  the  shaft  to  assure  precise  alignment 
and  linearity  at  all  times. 

a  Either  single  dr  double  shaft  extensions  can  be  provided  to  meet  individual 
needs . . .  also,  ball  or  sleeve  bearings,  special  shaft  lengths,  flats,  screwdriver 
slots,  etc. 

b  By  means  of  a  unique  Helipot  welding  technique,  tap  connections  can  be 
made  to  only  one  turn  of  the  resistance  winding,  and  can  be  provided  at 
virtually  any  desired  point  on  the  resistance  element. 

b  New  improved  terminals  are  rigidly  anchored  in  place  to  prevent  twisting 
and  coil  failures  due  to  fatigue.  These  anchor-locked  terminals  are  used 
both  at  the  taps  and  at  the  coil  ends. 


Meet  Rigid 


Standards 


Helipot— world's  largest  manufacturer  of  precision  potentiometers— 
has  built  an  enviable  reputation  for  its  high  design  and  construction  stand¬ 
ards,  and  the  AJ  models  meet  these  standards  in  every  way. 

The  resistance  elements  are  made  of  precision-drawn  alloys,  accurately 
wound  by  special  machines  on  a  heat-dissipating  copper  core. 

Each  coil  is  Individually  tested,  then  permanently  anchored  in  grooves 
precision-machined  into  the  case.  Slider  contacts  are  of  long-lived  rallney 
alloy  for  low  contact  resistance  and  low  thermal  e.mi. . . .  and  all  terminals 
are  silver  plated  and  Insulated  from  ground  to  pass  1,000  volt  breakdown  test. 

In  tpito  of  light  woigM  and  comiMct  do*ign,  oN  AJ  modoh  oro  buill  throwgboat 
for  long  Kfo  and  ruggod  »orvi<o.  Rotontiomotor  lifo  vorio*  with  o«<h  apgBition,  of 
coorto,  dogonding  upon  rotation  tpood,  tomporotvro,  atmo*phoric  duit,  otc.  Rot  loborotory 
to*t*  thow  that  undor  propor  condition*,  oH  of  tho  AJ  *orio*  hovo  o  lifo  oxpoctoncy  In 
oxco**  of  ono  million  cyclo*  oochl 

Got  fv0  dotoil*  from  yoor  noaroot  Helipot  roprooontotivo— or  write  lor  Data  file  ^  703. 


Helipot 


A  tuhiUtwy  of  Brckman  liutrumrius,  Inc. 

SOUTH  PASADENA,  CJLUPOtNIA 

Fi*M  oa***:  RMknMr.  N*«  Vcrk.  PklliOclokl*.  Ctorctaim.  Ottiolt.  CkiMf*.  tt.  LmIi,  Lm  Akt*!**, 

•MiltU.  OallM.  Hl*k  e*i*t.  N.  C.  aee  F*rt  Mym.  FlortOo.  la  CaoaO*:  J.  S.  RMt.  TtraaM. 

Cmort  A*Mn*;  Fritkao  Co..  Nto  V*rk  M,  M*«t  V*tt. 
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CONDENSED  SPECIFICATIONS 


Number  of  turns 


Power  ratine 


Mechanical  rotation  3600*  4-  12*  -0* 


3600*  +  12*  -0* 


Electrical  rotation 


Resistance  ranfes 


100  ohms  to  50.000  Ohms 


Resistance  tolerance  ±  5.0% 


linearity  tolerances: 


±  0.5%  (standartf) 


5000  ohms  and  above  ±  0.1% 


Below  5000  ohms  ±  0.25% 


Startinf  torque 
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Designed,  to  speed  engineering  and  scientific 
.  computation,  the  IBM  electronic  data-process- 
er  Model  701  comprises  eleven  interconnected  units. 
Data  on  punched  cards  can  be  fed  to  the  machine  at 
the  rate  of  600  ^uivalent  decimal  digits  per  second. 
Its  punched  cafd'output  is  400  digits  per  second. 
Over  16,000  addition  or  subtraction  operations  per 
second  can  be  performed  and  multiplication  is  pos¬ 
sible  at  rates  exceeding  2,000  operations  per  second. 

The  equipment  works  in  a  binary  notation.  Stand¬ 
ard  word  length  is  86  binary  digits.  The  master- 
oscillator  pulse-repetition-frequency  is  one  mega¬ 
cycle. 


Three  information-storage  systems  are  employed : 
Two  electrostatic-ipemory  frames  each  using  72 
specially-designed  8-inch  cathode-ray  tubes  provide 
storage  capacity  for  2,048  words.  The  magnetic- 
drum  memory  comprises  two  drums,  each  having  72 
information  tracks  and  accommodating  8,192  words. 
Two  magnetic-tape  units  can  store  200,000  words 
and  are  particularly  useful  for  filing  program 
information. 

The  machine  employs  4,000  vacuum  tubes  and 
12,000  germanium  diodes.  The  unit  shown  in  the 
photograph  is  installed  at  IBM  headquarters  in  New 
York. 


transistor  oscillator.  The  gener¬ 
alized  equations  determining  the 
relationships  of  emitter,  collector, 
and  base  impedances  for  a  c-w  oscil¬ 
lator  using  point-contact  transistors 
were  described  by  Oser,  Enders,  and 
Moore*,  and  are  equally  applicable 
for  the  junction  transistor. 

The  collector  impedance  is  zero 
and  the  base  impedance  is  maxi¬ 
mum  at  the  frequency  of  oscillation. 
A  stable  sinusoidal  wave  is  obtained 
at  2.5  megacycles.  The  oscillator 
delivers  about  one  milliwatt  using  a 
80-volt  miniature  B  battery  at  one 
milliampere.  The  barium  titanate 
modulating  capacitor  M  is  coupled 
to  the  inductance  L  by  a  trans¬ 
formation  ratio  selected  at  will. 
Varying  the  potential  impressed 
upon  the  titanate  alters  its  effective 
capacitance  and,  consequently,  the 
resonant  frequency.  It  can  be  seen 
by  referring  to  Fig.  1,  that  a  polar¬ 
ization  potential  is  necessary  to 
bring  the  capacitance  variations 
within  the  linear  range  of  the 
Ac/Av  curve. 

The  Zamboni  pile  z  is  used  as  n 
polarization  source  in  this  circuit. 
High  voltage  piles  of  the  Zamboni 


type  were  described  by  Howard*; 
they  are  characterized  by  a  high 
internal  resistance  and  exceedingly 
long  life.  They  have  been  used 
with  some  success  in  applications 
requiring  high  potentials  with  low 
current  drains  (less  than  lO"* 
ampere) . 

Measurements  on  the  a-c  imped¬ 
ance  at  audio  and  ultrasonic  fre¬ 
quencies  of  two  sample  piles  manu¬ 
factured  at  the  National  Bureau  of 
Standards  indicated  an  essentially 
resistive  value  of  impedance  in  the 
order  of  a  thou.sand  ohms.  The 
function  of  C.  in  the  diagram  is  to 


FIG.  2 — ladttctlTsIy  coupl*d  rasonont 
circuit  and  lU  •qulTolmt.  Z  is  BaTIOi 
modulaUag  cop^tot 


resonant  circuit  can  be  made  much 
higher  than  the  low  Q  of  the  titan¬ 
ate  capacitor.  The  iR  drop  across 
the  ceramic  is  reduced  to  a  mini¬ 
mum,  eliminating  capacitor  damage 
caused  by  internal  dielectric  heat¬ 
ing. 

This  method  of  modulation  can  be 
extended  to  transistor  oscillators. 
An  r-f  oscillator  employing  a  stand¬ 
ard  commercial  junction  transistor 
and  a  novel  method  of  providing 
a  polarization  potential  to  the 
ceramic  capacitors  by  means  of  a 
Zamlioni  pile  are  described  below. 
.  Figure  3  is  a  schematic  of  the 
frequency-modulated  pnp  junction 


cur;; 


FIG.  3 — Schamalic  of  i-m  transistor 
oscillator 
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a  pioneer  in  remote  control  and  indicating 
instrument  development,  is  the  foremost 
manufacturer  of  toroidally  wound  low  torque 
potentiometers.  Microtorque  and  Rotostepper  unit 

combinations  have  lx«n  used  in  many  unusually  • 

difficult  control  instrutnmt  applications.  • 


Miniature  Prerialon  Bearings 

incorporated,  pioneered  and  developed  the  first  miniature  radial  ball 
bearings,  f'rom  a  group  of  five  original  ball  bearings,  mpb  has  designed  and 
developed  a  completely  integrated  line  of  more  than  130  types  and  sizes  many 
of  which  now  form  the  basis  for  international  standardization.  This  extensive 
variety  of  mpb  ball  bearings  makes  px)s.sible  the  application  of  anti-friction  and 
freedom  from  attention  qualities  in  thousands  of  miniaturization  projects. 

MPB  ball  bearings  are  fully  ground,  lapped,  and/or  honed  to  ultra  precision 
finishes  (.ABEC  5  or  better).  They  are  torque  tested,  ultrasonicly  cleaned,  sup¬ 
plied  in  specific  tolerances  and  classified  within  the  tolerances  for  prompt 
assembly  and  maximum  service,  mpb  ball  bearings  are  normally  supplied  in 
10  design  series,  from  1/10"  to  5/16"  o.d.,  of  selected  chrome  bearing  steel. 
Most  are  also  supplied  in  stainless  steel,  some  in  beryllium  copper,  and  all  arc 
assembled  with  best  quality  balls. 


More  than  a  million  mpb  ball  bearings  have  played  a  vital  part  in  the  effi 


cient  operation  of  aviation  instruments,  railway  and  marine  indicating  and 
recording  devices,  cameras,  medical  appliances  and  other  equally  fine  mecha¬ 
nisms.  The  wealth  of  engineering  knowledge  gained  through  participation  in 
an  extraordinarily  broad  field  of  application  is  available  to  you. 


Our  fill  i lilies  hare  been  expanded  so  that  we  can  now  schedule  prompt 
delivery  of  most  sizes.  Our  completely  new  and  enlarged  catalog  is  now 
being  distributed,  and  will  be  gladly  mailed  if  you  request  Bulletin  E7. 


iniature  precision  Bearings 

Incorporoteei 


Keene,  New  Hampshire 


*pinnrrr  pm'isioni.its  to  the  World’s  foremost  instrument  Illanufaeturers 


save 

sjHice 

ueifiht 

friction 
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(continued) 


provide  bypEissing  of  the  pile  at 
audio  frequencies.  This  capacitor 
must  have  a  high  leakage  resistance 
in  order  to  keep  the  d-c  load  on  the 
pile  at  a  minimum 

Modulation  transformer  T  fur¬ 
nishes  an  a-c  modulating  signal  that 
varies  the  titanate  capacitance  M 
about  a  quiescent  value  C.  (Fig.  1), 
determined  by  the  d-c  polarization 
potential.  The  nonlinear  capacitor 
M  is  composed  of  two  series-con¬ 
nected  100-fiiif  capacitors;  these 
are  effectively  in  parallel  with  re¬ 
spect  to  the  polarization  and  modu¬ 
lating  potentials. 

A  frequency-modulated  oscillator 
using  the  Bell  Laboratories  1698 
point-contact  switching  transistor 
at  a  carrier  frequency  of  3.5  mega¬ 
cycles  gave  results  equal  to  those 
obtained  for  the  junction  transistor 
system  described. 

Although  the  frequency-modu¬ 
lated  oscillator  described  is  for  the 
low  r-f  range,  this  oscillator  can  be 
designed  for  the  higher-frequency 
ranges  subject  only  to  the  limita¬ 
tion  of  the  transistor  frequency 
response. 

Transistors,  nonlinear  capacitors 
and  Zamboni  piles  have  a  limited 
range  of  temperatures  in  which 
their  behavior  is  satisfactory.  A 
simple  afc  system  added  to  the 
transistor  f-m  oscillator  could  mate¬ 
rially  increase  its  range  of  stability 
without  affecting  the  e8.sential 
simplicity  of  the  modulation  system. 

The  authors  are  indebted  to  D.  W. 
Finger  of  the  Battery  Research 
Section,  National  Bureau  of  Stand¬ 
ards,  for  providing  the  Zamboni 
piles  described  in  this  article. 


Actual  sizes 


ZzdUU 

Hermetically  Sealed  Relays 


The  R-6-M  223(X)  hermetically  sealed  telephone  type  relay  is  the 
electrical  and  mechanical  equivalent  of  AN  3304-1,  except  for 
smaller  size  and  mounting  dimensions. 

An  improved  armature  design,  plus  high  temperature  molded 
nylon  coil  bobbin,  provides  greatly  improved  magnetic  efficiency 
and  enables  R-B-M  to  reduce  the  overall  size  of  the  relay.  The 
R-8-M  22300  design  still  retains  palladium 
cross-bar  contacts  identical  to  those  used  in 
the  larger  size. 

Maximum  contacts-6  Form  A  and  4  Form 
C-3  ampere  28  Volts.  D.  C.  coil  construction 
only.  Maximum  coil  resistance  5000  ohms. 

Minimum  power  .75  watts.  Also  available  in 
AN  3304  can  for  dynamotor  or  low  capacitance 
application. 


KeFEREU4CE8 


(DM.  Apsteln  and  H.  H.  Wled«T.  A 
wide  Range  F-M  System  using  Non-Lin¬ 
ear  Capacitors ;  E^lectkonics,  to  be  pub¬ 
lished. 

(2)  E.  A.  Oser,  R.  O.  Enders,  and  R.  P. 
Moore,  Transistor  Oscillators ;  JtCA.  Re- 
virio,  XIII,  No.  2,  Sept.  19S2. 

(3)  Paul  L.  Howard,  A  High  Voltage 
Pile  of  the  Zamboni  Type,  Joum.  Sleotro- 
cfcem.  Soe.  No.  8;  Aug.  1952. 


Opttonal  MoMRtiaq 
AmugaiiMiits 


Light  Source  for  Phototubes 

Tritium-activated  self-luminescent 
materials  for  use  as  light  sources 
have  levels  of  luminosity  up  to  25 
microlamberls.  Beta  rays  emitted 
by  tritium  are  completely  absorbed 
by  a  sheet  of  paper  and  the  ma- 
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GREAT  NAMES  IN  COMMUNICATIONS . . . 

RELY  ON  CRYSTALS 

Th*i«  companies— and  many  others  in  leadership  position 
in  the  field— depend  on  Midland  crystals  for  completely 
reliable  frequency  control  in  their  products. 

THAT  FACT  IN  ITSELF  is  testimonial  enough  to  the  kind 
of  performance  Midland  Quality  Control  has  built  into 
millions  of  crystals  for  every  communications  use. 


MANUFACTURING  COMPANY,  INC. 
3155  Fiberglat  Rood,  Kansas  City,  Kansas 


WOSID'S  lASOi.ST  PIOOUCEI  OF  QUASTZ  CIYSTAIS 
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(continued) 


iM  art  M*  liir  J> 


terial  has  no  penetrating  x-rays  or 
gamma  radiation. 

A  tritiated  organic  phosphor, 
such  as  trans-stilbene  has  peak 
emission  at  3,800  A  with  some  emis¬ 
sion  in  the  visible  spectrum.  By 
mixing  a  tritiated  solid  with  an 
efficient  phosphor,  such  as  zinc 
sulfide,  spectral  emission  character¬ 
istics  can  be  chosen  w'ith  peaks 
from  about  4,000  to  7,000  A. 

A  light  source  can  be  obtained 
with  maximum  emission  peak  at 
4,550  A  to  approximate  the  4, 800- A 
peak  response  of  the  5819  multiplier 
phototube. 

From  general  theoretical  con¬ 
siderations,  it  can  be  expected  that 
the  luminosity  of  tritiated  light 
sources  would  follow  the  rate  of 
decay  of  tritium,  which  corresponds 
to  a  loss  in  light  output  of  about 
5  percent  per  year. 

Light  sources  suitable  for  stand¬ 
ardization  of  phototubes  are  avail¬ 
able  from  Tracerlab,  in  Boston, 
Mass.,  but  approval  for  purchase  is 
required  from  the  U.  S.  Atomic 
Energy  Commi.ssion. 


Ferroelectric  Memory 
Circuits  for  Computers 

Ferroelectric  properties  of  bar¬ 
ium  titanate  have  made  this  mate¬ 
rial  useful  as  a  storage  element  in 
computers  and  switching  systems. 
Ferroelectric  materials  are  dielec¬ 
trics  in  which  electric  dipoles  occur 
spontaneously  and  align  themselves 
parallel  by  mutual  interaction.  Be¬ 
cause  of  this,  the  dielectric  induc¬ 
tion  versus  applied  electric  field  in¬ 
tensity  for  ferroelectric  materials 
show  hysteresis  loops  similar  to  the 
curves  of  fiux  density  versus  field 
intensity  for  ferromagnetic  mate¬ 
rials. 

The  basic  memory  circuit  con¬ 
sists  of  a  minute  capacitor  con¬ 
taining  a  ferroelectric  material  as 


High  acceptance  is  also  a  feature  of  Winchester  Elec¬ 
tronics'  Connectors  resulting  from  the  exceptional  service 
they  give  in  critical  applications.  These  patented*  Con- 
nectoi?  have  the  following  SPECIAL  FEATURES: 


POUUIIZINOi  Hravy  guide  pilot  and  iocket  in- 
nire  aeU-alignment  of  cootacti  aa  well  ai  polari- 
aation. 

•llR-AliaNINOi  Individually  floating  contacts 
aasuie  s^-alignment. 

QUICK-DItCONNICTINOi  Individually  spring 
loaded  contacts  enable  ease  of  separation.  Forcing, 
which  results  in  damage,  is  eliminaled  and  spe¬ 
cial  levers  are  not  requited. 

FRICISION  MACHINRO  CONTACTS!  Pins  from 
brass  bar  (QQ-B011)  and  sockets  from  spring 
temper  phosphor  bronze  bar  (QQB-746a).  They 


are  gold  plated  over  stiver  for  consistent  low 
contact  resistance,  reduction  of  corrosion  and  ease 
of  soldering. 

RSOLMD  MELAMINi  BODlUt  (MIL-P-14)  Min¬ 
eral-filled  and  fungus-proof.  Provide  mechanical 
strength  as  well  as  high  arc  and  dielectric 
resistance. 

AlONOUOC*  CONSTRUCTION!  Eliminates  unnec¬ 
essary  errepage  paths,  moisture  and  dust  pockets, 
and  providrs  stronger  molded  parts. 


HOODS,  connector  CLAMPS  AND 
MOUNTING  BRACKETS  AVAILABLE. 


WINCHESTER  PRODUCTS  AND  WINCHESTER  DESIGNS  ARE  AVAILABLE 
ONLY  FROM  WINCHESTER  ELECTRONICS,  INCORPORATED. 


NSIIM  AM) 
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FIG.  I — Circuit  of  tha  boaic  farroalactric 
mamorf  unit 
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Kodak 


used  to  be 
a  big  cost  factor 


These  little  plunger  pins  locate  the  dials  on  the 
Monroe  LA  Desk  Calculator.  Each  has  a  90° 
cone  point  that  fits  into  a  detent  of  1 10°  included 
angle. 

Previously,  binocular  microscopes  were  used 
to  check  cone  angle,  length,  roundness,  and 
diameter  of  these  pins.  But,  the  inspectors  had 
to  spend  considerable  time  just  resting  their 
eyes — and  running  up  the  cost  of  the  reliability 
that  Monroe  customers  expect. 

Now  the  microscopes  are  gone  and  checking 
these  pins  on  the  Kodak  Contour  Projector, 
Model  3,  is  more  like  watching  television. 
Moreover,  with  the  unique  Surface  Illuminator 
of  the  Kodak  Contour  Projector,  inspectors  are 


able  to  check  surface  finish  on  the  cone  tip  of 
the  plunger  at  50  Xt  to  make  sure  of  free  move* 
ment  and  positive  stopping  of  the  calculator 
dials. 

Many  other  parts  involved  in  the  foolproof 
operation  of  Monroe  calculating  machines  are 
being  inspected  in  large  volume  on  a  battery  of 
Kodak  Contour  Projectors,  Model  3.  They 
average  about  13  critical  dimensions  for  each 
part,  shapes  are  mostly  rather  complex.  By  care* 
fully  engineered  mechanical  gages,  Monroe  had 
brought  the  inspeaion  time  per  piece  down  to 
an  average  of  about  50  seconds.  Optical  gaging 
on  the  Kodak  Contour  Projector  has  brought 
this  average  down  to  1 2  seconds. 

If  you’d  like  to  find  out  if  such  economies 
could  be  effected  in  your  production  program, 
write  and  ask  us  for  more  information.  Eastman 
Kodak  Company,  Special  Produas  Sales  Divi* 
sion,  Rochester  4,  N.  Y. 


tk*  KODAK  CONTOUR  PROJEGOR 


A  n*w  sound  moviu  thowi  how  to  simpNfy  com* 
plox  intpoction  pfobloim.  Wo'R  loN  you  how  to 
got  it  lor  a  showing. 
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STRUTHERS-DUNN,  INC.,  150  N.  13th  ST.,  PHILADELPHIA  7.  PA. 


tAlTIMOtl!  •  lOSTON  •  lUFFALO  •  CHARLOTTE  •  CHICAGO  •  CINCINNATI 
CLEVELAND  •  DALLAS  •  DETROIT  •  KANSAS  CITY  •  LOS  ANGELES 
MINNEAPOLIS  •  MONTREAL  •  NEW  ORLEANS  •  NEW  YORK  •  PITTSIURGH 
ST.  16UIS  •  SAN  FRANCISCO  •  SEATTLE  •  SYRACUSE  •  TORONTO 
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a  dielectric  in  8erie.s  with  an  output 
capacitor  that  is  shunted  by  a  recti¬ 
fier  or  resistor  as  shown  in  Fig.  1. 
The  rectifier  is  used  only  when  it  is 
desirable  to  prevent  storage  pulses 
from  appearing  across  the  output  of 
the  memory  circuit.  The  ferro¬ 
electric  material  is  initially  polar¬ 
ized  in  one  direction  by  a  voltage 
pulse,  called  the  read-out  pulse,  ap¬ 
plied  across  it  and  the  series  output 
capacitor.  This  pulse  clears  out 
any  previous  memory  condition  in 
the  ferroelectric  material  and  re¬ 
stores  it  to  a  normal  state  in  prepa¬ 
ration  for  storage. 

A  binary  0  may  be  said  to  be 
stored  when  no  storage  pulse  is 
applied.  A  binary  1  is  stored  by 
applying  a  voltage  pulse  opposite  in 
polarity  to  the  read-out  pulse. 

The  stored  information  is  read 
out  by  the  read-out  pulse  applied 
across  the  ferroelectric  and  output 
capacitor.  Voltage  across  the  out¬ 
put  capacitor  will  be  high  if  the 
ferroelectric  presents  a  high  capaci¬ 
tance  and  low  if  the  capacitance  is 
low. 

The  capacitance  of  the  ferroelec¬ 
tric  is  determined  by  the  state  of 
the  dielectric.  When  in  its  normal 
state  (binary  0  stored)  the  capaci¬ 
tance  will  be  low,  and  when  polar¬ 
ized  in  the  opposite  direction  to  the 
read-out  pulse  (binary  1  stored) 
the  ferroelectric  presents  a  rela¬ 
tively  high  capacitance  to  the  pulse. 
Thus,  the  information  stored  is  in- 
I  dicated  by  the  amplitude  of  the 
'  output  pulse. 

I  The  dynamic  hysteresis  loop  in¬ 
volved  in  the  operation  of  the  cir¬ 
cuit  described  is  shown  in  Fig.  2, 
with  the  polarization  of  the  crystal 
as  the  ordinate  and  applied  volcage 
as  the  abscissa.  The  applied  voltage 
is  equal  to  the  field  strength  times 
the  crystal  thickness.  The  normal 
state  of  polarization  is  at  point  A 
(binary  0).  If  a  positive  read-out 
pulse  is  applied  the  loop  is  traversed 
from  A  to  C  returning  to  A  when 
the  pulse  is  removed.  The.  slope  of 
the  loop  along  this  part  indicates  a 
low  capacitance.  When  a  binary  1 
is  stored  in  the  material  by  a  nega¬ 
tive  pulse  the  loop  is  traversed  from 
A  io  D  and  back  to  B  when  the 
pulse  is  removed.  If  a  positive 
read-out  pulse  is  now  applied  the 
state  of  the  material  will  move  from 
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Typical  Keystone  Magnetic  Amplifier,  open 
unit.  Also  supplied  hermetically  sealed. 


Keystone  is  noted  lor  its  specialization 


in  magnetic  amplifiers.  No  standard 


rather  we  build  magnetic 


amplifiers  of  all  sizes,  your  design  or 


ours.  We'll  ship  them  right  on  sched 


ule,  open  or  hermetically  sealed.  If  mag 


netic  amplifiers  for  Servo  systems  ore 
your  problem,  well  give  your  inquiry 
prompt,  intelligent  attention. 


KEYSTONE  PRODUCTS  COMPANY 


UNION  CITY  2,  N.  J. 


UNion  6-5400 
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VERSATILE 

^ectWHk  Voltmeters 


A  Sensitive  VOLTMETER  and  NULL  DETECTOR 

Modd  310A 

LTMETER  ^235. 

. lOcpt— 2mc 

. 100)*v-100v 

by 

. 3%  tOcpt— Imc 

S%  •Unwbnrn 

9  Vnitafnt  Uw  ■*  40  micrnvollt  can  b«  mtatwrod. 

NULL  DETECTOR 

. Sept— 4mc 

ThrnthaM  SnntltlvHy . . <10»iv 

Max  lOpv/tcalo 

dawn  la  40pv 

#  Can  ba  utad  alta  at  wlda-band  praampllflar  with 
max  gain  af  600B  and  500  ^  awtpwl  impadanca. 


FIG.  2 — Dynamic  iarroalactric  hyttaraoia 
loop 

B  to  B'  during  the  initial  rise  of 
the  pulse. 

This  point  occurs  where  the  prod¬ 
uct  of  the  voltage  across  the  ferro¬ 
electric  times  its  capacitance  be¬ 
comes  equal  to  the  voltage  across 
the  output  capacitor  times  its 
capEu;itance.  The  capacitance  at  B' 
is  quite  high  as  shown  by  the  steep 
slope  of  the  hysteresis  loop  and 
most  of  the  voltage  of  the  read-out 
pulse  appears  across  the  fixed  out¬ 
put  capacitor.  As  the  output  ca¬ 
pacitor  discharges  through  the  back 
resistance  of  the  diode,  the  voltage 
across  the  ferroelectric  increases 
until  the  saturation  point  C  is 
reached.  When  the  read-out  pulse 
is  removed  the  loop  is  traversed 
from  point  C  back  to  A  and  the 
ferroelectric  is  left  in  its  normal 
state. 

Since  the  information  stored  in 
the  ferroelectric  material  depends 
upon  internal  polarization  and  not 
on  surface  charge,  the  memory  will 
last  for  several  days  even  when  the 
electrodes  are  short  circuited. 

It  has  been  found  that  several 
independent  sets  of  electrodes  can 
be  placed  on  the  same  crystal  with¬ 
out  appreciable  interference  be¬ 
tween  adjacent  cells.  This  charac¬ 
teristic  may  allow  the  construction 
of  memory  storage  units  capable  of 
storing  as  many  as  2,600  binary 
digits  on  a  crystal  one  inch  square 
and  0.005  inch  thick. 

In  a  storage  unit  such  as  that 
shown  in  Fig.  3,  400  digits  could  be 
stored.  Each  face  has  a  row  of 
parallel  electrodes  set  at  a  90-deg 
angle  to  those  on  the  other  side. 
Each  crosspoint  of  a  top  and  bottom 
electrode  forms  a  memory  cell.  To 
store  a  memory  pulse  in  any  cell  in 
the  array,  one  half  of  the  required 
polarizing  voltage  is  applied  to  the 
top  electrode  and  an  equal  but  op¬ 
posite  polarity  voltage  is  applied  to 


Er«4|u«ncy  Rang* 
Valtag*  R«ng«.. . 
Input  Impurfanc*. 
Accuracy . 


A  Sensitive  VOLTMETER  and  DECADE  AMPLIFIER 

( Battery  Operated ) 

AS  A  VOLTMETER 


Model  302B 
$225. 


Fruguancy  Rang* . 2cp(— ISOkc 

Vallag*  Rang* . lOOpv— lOOv 

Input  Impudanc* . 3m*g  chuntad  by  ISppf 

Accuracy . 3%  5cp«— lOOhc 

S%  •Icawhar* 

#  Idaal  far  moacuring  valtagat  in  circuit*  abav* 

graund  palonlial. 

#  Switch  pravidad  far  high  motor  damping. 


AS  A  DECADE  AMPLIFIER 


Froguancy  Ranga . 

Vahaga  Oain* . 

Output  Impadanca.  . . . 
Iguivalant  Input  Nai*a 


....acps-ISOhc 
.1000,  100,  10,  1 
.approx  3000-^ 

. . <10pv 


Both  Instruments  Feature 

•  Single  logarithmic  voltage  scale  with  decade  range  twitching. 

•  Same  accuracy  of  reading  at  ALL  points  on  the  scale. 


WORLD'S  LEADING  ELECTRONIC  VOLTMETERS 


Wrbo  for  FREE  OR  cofeuhtor  and  for  complofo 
informatwn  on  thoM  and  othor  RoRontina  inttrumant*. 


1  mMttrM 

MWti.  $r«IE  p 

{ 

/  tPClifO 

1 

/  MTM( 

0*-^^ - 

.Slew  t«,sf  ^ 
“  rw  own  1 

7l 

t 

“  PllH  “ 
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It’s  easy  to  convert 
tube  exhaust  systems 
with  these  pump 
and  port  units 


For  most  rotory  exhaust  machines 


For  lorge  site  TV  picture  tube  exhaust — 


CVCs  Oil  Diffusion  Pump  model  MB- 10  and 

port  type  TP-02  offer  the  maximum  compact¬ 
ness  and  performance: 

•  Together  they  measure  only  8^*  high; 
operate  through  any  sweep  and  sliding  valve 
combinations. 

•  The  pump  speed  is  10  liters/second;  ultimate 
pressure  in  the  port  is  10'^  mm  Hg  or  lower, 
high  limiting  forepressure  is  0.5  mm  Hg. 

•  The  two-position  mechanically  operated  port 
and  valve  with  its  rugged  mounting  flange  is 
easily  attached  to  standard  rotary  machines. 

•  There’s  a  readily  removable  jet  assembly;  jet 
parts  separate  to  facilitate  cleaning. 

•  The  heater  operates  directly  from  any  115 
volt  power  supply. 


CVCs  Fractionating  Oil  Diffusion  Pump  type 
MCF-60  with  the  quick  closing  port  produces 
pressures  of  10'^  mm  Hg  and  lower  before 
getter  flash  in  the  large  size  piaure  tubes. 
Illustrated  above  is  CVCs  model  MCF-60-013 
(1914"  high)  having  a  rated  speed  of  60  liters/ 
second  and  provided  with: 

•  Water-cooled  port  for  protection  of  rubber 
sealing  gasket  during  bakeout. 

•  Quick  opening  compression  type  tubulation 
seal. 

•  Easily  removable  jet  assembly. 

•  Properly  located  glass  trap  and  clean-out 
port. 


It's  pumps  like  these  that  make  CVC  inlint  and 
rotary  exhaust  systems  so  efBcicnc  and  economical  to 
operate. 

Whether  you  require  just  the  pumps  or  a  com¬ 
pletely  engineered  exhaust  unit,  we  welcome  the 
opportunity  of  talking  with  you.  Consolidated 
Vacuum  Corporation,  Rochester  3,  New  York  (A  sub¬ 
sidiary  of  Consolidated  Engineering  Corporation, 
Pasadena,  Calif.) 


/  Consofidofed  Vdewm  Corporonffon 

'  Roch€§t9r  3,  N,  Y, 

dmsign^rs  and  ntanufaefuran  of  high  vacuum  oquipmont 

SAus  omasi  Mimo  fark,  caus.  •  cmcaoo,  xl  •  camoin.  n.j.  •  niw  york,  n.  y. 


Va(««m  l^lpmanl  D«pt. 


TOP  PERFORMANCE  COSTS  LESS 
with 

JOHNSON 

Type  "C”  and  "D”  Capacitors! 


E.  F.  JOHNSON  COMPANY 


•M  UU  ««$ 

•IIKWO  to  M.I 

EUCTMKS  OR 
TOf  F«a 


(iictKocs  mn  ooi 

IRCM  MX  UMUtCO 
■r  0.01  iiCM 


FIG.  3 — Conatractlon  of  a  momorr  unit 
capobU  of  holdtnq  400  binary  digits. 
Fsrrooloctric  matorial  sultobU  for  this 
purpos*  has  rscantly  bocomo  aTailabl* 


the  bottom  electrode.  The  cell  in 
which  the  digit  is  stored  will  be  at 
the  cross  point  of  the  two  elec¬ 
trodes.  The  full  polarizing  voltage 
will  appear  across  a  cell  at  the 
crosspoint  while  only  half  the  re¬ 
quired  voltage  will  be  applied  across 
the  other  cells. 

This  t3rpe  of  circuit  requires  a 
ferroelectric  material  that  will  not 
change  from  its  original  state  when 
positive  or  negative  pulses  one  half 
of  the  polarizing  voltage  is  applied. 
Such  a  material  has  recently  be¬ 
come  available  and  preliminary 
tests  indicate  that  it  mighh  be  pos¬ 
sible  to  use  it  for  constructing  this 
type  of  array. 

This  article  has  been  abstracted 
from  a  paper  entitled  "Ferro-elec¬ 
tric  Materials  as  Storage  Elements 
for  Digital  Computers  and  Switch¬ 
ing  Systems”  by  J.  R.  Anderson,  ap¬ 
pearing  in  the  Jan.  1953  issue  of 
Communications  and  Electronics. 


TYPE  C  SINGLE  SEaiON 


Na.  Cop.  pal  Sad.  Niola 

Cot.  Tvpa  Na.  Mia.  Syadai  HrIk  L 
15t-1  tSOCTO  252  34  .175*  24  6**4' 
15f-t  500C70  496  56  .175*  47  12*4^ 

151- 1  1S0C90  245  45  .250*  31  12‘j.* 

152- 4  350C90  337  63  .250*  43  14*14' 

152-5  50C110  51  19  .350*  8 

152-6  100C110  103  30  .  350*  17  8‘'4* 

152-7  250C110  251  66  .350*  41  18*V 

152-*  50C130  51  24  .500*  10  7>r4* 

152-9  100C130  102  42  .500*  21  13**4* 

TYPE  C  DUAL  SECTION 

152-501  200C045  204  21  .125*  15  8*'4* 
152-502  300C045  290  26  .125*  21  10*  i? 
152-503  200C070  198  27  .175*  19  12*a* 
152-504  300C070  305  37  .175*  29  16*"4* 
152-505  15X090  147  30  .250*  19  14»’4* 
152-507  5X0110  50  18  .  350*  8  10‘i/ 

152-50910X0110103  32  .350*  17  16*‘4* 

152- 510  5X0130  51  24  .500*  10  14*14* 

TYPE  D  SINGLE  SEaiON 

153- 2  100035  99  14  .080*  8  2**4' 

153-4  250035  252  24  .080*  20  4**V 

153-6  500035  496  36  .080*  39  6*^4* 

153-7  100045  104  19  .125*  12  4**4* 

153-2  150045  146  23  .125*  17  4**4* 

153-9  50070  51  17  .175*  7  2**4* 

153-10  70070  72  18  .175*  11  4*‘V 

153-11  100070  98  23  .175*  15  4**V 

153-12  150070  151  31  .175*  23  6‘*i.* 

153-13  250070  244  45  .175*  37  10*V 

153-14  350070  351  62  .175*  53  13'‘i,* 

153-15  50090  53  20  .250*  10  4**4* 

153-16  70090  73  25  .250*  14  5‘*i.* 

153-17  100090  99  30  .250*  19  7‘'V 

153-12  150090  149  43  .250*  29  10‘V 

TYPE  D  DUAL  SECTION 

153-501  1000035  95  13  .080*  8  4*‘4' 

153-502  1500035  147  15  .080*  12  5'*4‘ 
153-503  2000035  202  19  .080*  16  7>V 
153-504  3000035  291  24  .080*  23  9“4' 
153-505  5000035  496  38  .080*  39  13'>4‘ 
153-5061500045  155  24  .125*  18  9'*4‘ 
153-507  2000045  198  27  .125*  23  12*m^ 
153-502  500070  52  15  .175*  8  5'V 

153-509  700070  72  17  .175*  11  7"4' 

153-510  1000070  97  22  .175*  15  9“4' 

153-511  1500070  151  31  .175*  23  13"4' 
153-513  500090  52  19  .250*  10  9>‘4‘ 

153-514  1000  090  97  30  .250*  19  14*4' 


Tough,  ond  of  ruggad  consirvctton,  JOHNSON 
Typa  "C”  and  "0”  copocMort  ora  raliabla, 
yat  Rhnply  monufoclvrad.  Oatignad  for  uta 
in  madium  powar  2F  aquipmant,  thair  function¬ 
al  anginaaring  parmito  rapid,  occurota  oi- 
tambiyi  ratulting  in  iowar  comtruction  cotH 
and  o  iowar  »ala«  prka.  Tha  Sna«t  motarials 
avoBobla  today  oro  utad  in  tha  fabrication 
of  JOHNSON  Typa  "C"  and  "O"  capaciton, 
and  hova  baan  thorougMy  tattad  and  found 
idaoHy  tuMad  for  thair  application. 

CONSTRUCTION 


Haovy  aiuminum  and  frama«,  .051*  piatas 
and  5/16*  tia  rode  ottura  axtrama  rigidity. 
Rotor  contoctR  aro  laminotad  photphor  bronxa. 
Ouoi  modalt  hova  cantar  rotor  contact  for 
aiactricoi  lymmatry.  Low-ioti  Staotito  iniu- 
lotori  ora  iocotad  outsida  tha  most  intan$a  RF 
Raids  and  usad  tolaly  to  support  stator  os- 
samblas.  Shafts  ara  V4*  diomatar,  cadmium 
piatad  with  T4*  roar  axtansions. 

Mounting  brockats  fumishad  for  normal  or 
Invartad  mounting.  End  fromas  drMad  and 
toppad  for  ponal  mounting,  spacioi  brockats 
or  mounting  of  occassory  componants. 


Ultrasonic  Delay  Lines 

Ultrasonic  delay  lines  were  first 
developed  during  World  War  II  as 
storage  and  timing  elements  for 
radar  systems  and  computers. 
Recently  they  have  been  made  com¬ 
mercially  available  as  standard 
items  with  reproducible  perform¬ 
ance.  The  ranges  in  performance 
given  below  are  extreme  and  all 
possible  combinations  may  not  be 
compatible. 

The  most  practical  type  of  delay 
line  consists  of  a  solid  medium, 
preferably  a  glass  or  fused  quartz, 
on  which  two  quartz  crystal  trans- 


SRECiAL  TYRES 


VoriotionR  from  standardt  such  as  spociol 
capacitances,  ball  bearings,  dynamically 
balanced  rotors,  stainless  steel  shafts  and 
right  angle  drive  duals  con  be  furnished  in 
production  quantities. 
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for  POWER  RESISTOR  needs 
COME  TO...  - 


The  toughest  power  resistors  made!  That’s 
why  you  find  Greenohms  in  radio-electronic 
and  electrical  assemblies  noted  for  dependable 
performance  and  longest  life. 

These  green-colored  power  resistors  are  avail¬ 
able  in  standard  and  special  types.  Protected 
by  the  exclusive  cold-setting  inorganic  cement, 
these  units  withstand  severe  overloads  and 
extreme  temperature  changes  without  altering 
their  resistance  values  or  appearance.  Resist¬ 
ance  windings  remain  unimpaired  in  the 
manufacturing  process. 

Your  needs  most  likely  can  be  met  by  the 
extensive  selection  of  fixed  and  adjustable 
Greenohms.  But  if  your  needs  are  extraordi¬ 
nary,  then  Clarostat  is  prepared  to  design  your 
special  power  resistors  and  to  deliver  any 
<|ttantities  to  meet  any  assembly  schedules. 


Stocked  OfMn«km«,f*r  iMiikhig 
Mvaral  g*w«r  rMfoicf  MctUm. 


RMtetor  — 

my  rMktanc*  fr*m  1  ohm  to 
T9V,999  okiiio— hi  working  chcwH. 


Typical  of  cpocM  Oroonohmo  — 
•  Ufow  4—0  rocictor  wHh  kandy 
knob  for  fact  roplacomoni,  hi 
chmgiwg  rotklanco  oalooc. 


IngiiMPring  Bulletin  on  Groonohms,  sont 
on  roquotl.  lot  us  have  your  power  resistor 
requirements  for  engineering  colloborotion, 
quototions,  delivery  schedules. 
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ELECTRONS  AT  WORK 


(ceafimicd) 


MAGNETIC  DRUM  STORAGE  SYSTEMS 
for  Rapid-Access  Data  Storage 


The  Magnetic  Storage  Drum  has  proved  to  be  the  most  versatile 
rapid-access  electronic  memory  yet  developed.  ERA  pioneered 
the  development  of  these  systems.  Today,  you  can  select  from  the 
family  of  ERA  Magnetic  Storage  Drums,  a  model  with  character¬ 
istics  best  suited  to  your  requirements— without  the  necessity  of 
costly  special  development.  ERA  Magnetic  Drum  Memory  Systems 
provide  all  of  these  features: 

•  LARGE  STORAGE  CAPACITY  allows  a  rtcorded 
density  as  high  as  2200  binary  digits  per  square 
inch. 

•  HIGH  SPEED  of  associated  equipment  permits  stor« 
age  or  reading  of  data  at  rates  up  to  125,000 
digit-groups  per  second. 

•  CONTINUED  RE-USE  of  recording  surface — record¬ 
ing  heads  are  not  in  contact  with  drum  surface 
and  no  wear  occurs. 

M  NON-VOLATILE  STORAGE  means  stored  informa¬ 
tion  is  unaffected  in  the  event  of  power  failure. 


Send  us  your  requirement.  Write  on  your 
business  letterhead  to:  Engineering  Re¬ 
search  Associates  Division  of  Remington 
Rand  Inc.,  1902  West  Minnehaha  Avenue, 
St.  Paul  W4,  Minnesota. 


1 

1  Dfvittofi  of 

1902  West  Minnehaha  Avenue,  Dept.E-13 

1  at  0 

St.  Paul  W4,  Minnesoto 

DIGlIAl  lOMPUieRS  ,  DAIA  HANDIING  SYSTEMS.  MAGNETIC  STORAGE  SYSTEMS 
INSTRUMENTS.  ANALOG  MAGNETIC  REiORDING  SYSTEMS  COMPUTING  SERVU'E 

i 


ducers  are  mounted  to  convert  the 
electrical  signal  into  sound  and  back 
again.  The  electrical  behavior  can 
be  represented  closely  by  a  four- 
terminal  network  with  certain  pass 
bands  harmonically  related.  Opera¬ 
tion  is  obtained  between  5  and  60 
me.  Bandwidths  of  60  to  70  percent 
of  the  crystal  fundamental  are  ob¬ 
tained  even  up  to  40  me  where  a 
24-mc  bandwidth  to  the  3-db  points 
has  been  measured. 

The  long  delay  time  is  a  unique 
characteristic  of  the  ultrasonic  line 
and  is  determined  by  the  path 
length  of  the  sound  between  the  two 
crystals  and  the  velocity  of  sound. 
Delays  of  6  to  10  microseconds  per 
inch  render  possible  a  great  saving 
in  space  over  other  methods.  The 
pass  band  is  unusually  wide  and  the 
phase  characteristics  remain  un¬ 
changed  with  length  of  delay,  so 
that  such  a  line  is  the  most  prac¬ 
tical  device  for  storing  short  pulses 
from  two  microseconds  to  several 
thousand. 

For  short  delays  less  than  100 
microseconds,  the  path  may  be  kept 
straight.  The  longer  delays  require 
folding  the  path  within  the  medium 
into  a  reflection  pattern,  which  may 
be  of  a  convenient  size.  Depending 
on  the  overall  requirements,  a 
l,000-{iaec  line  can  be  packaged  in 
a  container  less  than  1  x  6  x  6  in. 
and  weighing  less  than  one  pound. 

Operation  of  any  passive  element, 
such  as  a'  delay  line,  in  an  elec¬ 
tronic  network  results  in  an  in¬ 
sertion  loss,  which  in  this  ciuse,  be¬ 
cause  of  the  wide  bandwidth  and 
the  low  conversion  action  of  the 
transducers,  may  be  considered 
high.  When  the  optimum  condition 
for  power  transfer  occurs  of  having 
the  crystal  capacitance  equal  the 
stray  capacitances  of  the  tubes, 
typical  losses  may  range  theoreti¬ 
cally  from  28  to  36  db.  An  induct¬ 
ance  is  usually  placed  in  parallel 
with  the  load  resistors  to  tune  out 
the  crystal  reactance. 

To  the  conversion  loss  should  be 
added  losses  due  to  ultrasonic  ab¬ 
sorption  in  the  medium.  At  15  me 
these  losses  range  from  0.1  to  0.3 
db  per  (isec  in  ordinary  glasses  and 
about  0.005  db  per  ixsec  in  fused 
quartz.  The  absorption  increases 
linearly  with  frequency  in  solids 
but  distortion  of  the  pass  band  or 
pulse  shape  does  not  occur.  Geo- 
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GPL  introduces  a  new  design  concept  in 
distribution  amplifiers  with  this  compact 
package  of  5  interchangeable  units.  In  less 
than  12  inches  of  rack  space,  20  outputs  are 
provided ...  in  one*fifth  previous  area. 

Each  amplifier  has  4  outputs,  which  may 
be  modified  for  5  different  combinations  of 
video  and  sync  distribution.  Any  amplifier 
may  be  removed  while  the  others  are  in 
operation. 

For  TV  studios  or  laboratories  where 
video,  sync  ..nd  blanking  signals  require 
multiple  distribution,  this  GPL  design  pro¬ 
vides  flexibility  in  multiple  output  com¬ 
binations.  Feed  levels  are  1.4 
volts  for  video;  4  volts  for 
sync  distribution. 


DESIGN 


-1  20  outputs  in  rock  aroa 
I  lOVi  X  17H  inchos. 

I 

I  fxtromo  fUxibiiity  of  output  voltopo 
I  ond  impodonco  combinations. 

I  All  tost  points  oosily  avoiloblo. 

I  Froquoncy  rosponso  flat  within 
I  2  db  to  10  me. 


CIRCUIT  RELIARILITY... 

IN  LESS  SPACE 


Gain  voriablo  from  0.6  to  2.0. 


New  GPL  unit  now  available 
has  2  synchronizing  genera¬ 
tors  with  change-over  panel 
mounted  in  one  space-saving 
rack.  Maximum  circuit  reli¬ 
ability  without  operator  ad¬ 
justment.  Binary  counters 
and  delay  lines,  stable  master 
oscillator.  Built-in  power 
supply.  Ask  for  specifications. 


Ufatt  40fh  St.,N«w 
CabU  Aflob 


TV  Film  Chains 


TV  Field  and  Studio  Equipment 


TV  Camera  Chains 


Theatre  TV  Equipment 
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metric  losses  due  to  diffraction 
effects  in  the  path  may  be  difficult 
to  evaluate  but  are  negligible  in 
short  lines.  Finally,  there  are  losses 
of  6  db  per  crystal  when  the  line 
is  fully  terminated  to  cut  down 
multiple  reflections. 

Practical  delay  lines  can  be  made 
that  will  have  from  30  to  45  db 
insertion  loss  into  1,000  ohms  and 
with  capacitances  from  20  to  80 
l*iif. 

Fixed  capacitance  of  crystals  is 
usually  much  greater  than  the 
optimum  value  for  power  transfer 
because  the  radiation  from  one 
crystal  to  the  other  is  then  better  ^ 
collimated  and  less  difficulty  is  ex¬ 
perienced  with  reflections  from  the 
side  walls  as  unwanted  secondary 
signals.  Larger  crystals  result  in 
a  lower  than  theoretical  insertion 
loss  because  the  power  radiated 
and  received  is  greater. 

The  electrical  bandwidth  will  be 
lowered  because  of  the  increased 
crystal  capacitance  unless  the  input 
and  output  resistors  are  lowered. 
However,  the  gain-bandwidth  of  the 
system  is  relatively  constant  in 
much  the  same  way  as  this  charac¬ 
teristic  holds  for  vacuum  tubes. 

A  factor  often  limiting  the 
operation  of  the  delay  line  is  the 
appearance  of  secondary  signals  at 
times  other  than  the  desired  delay. 
The  more  compact  the  design  and 
the  lower  the  carrier  frequency,  the 
stronger  these  signals  will  be.  For 
computer  work,  reduction  of  all 
secondaries  including  multiples  of 
the  main  delay  to  a  level  of  15  to 
20  db  is  usually  sufficient,  while  for 
radar  systems  over  40  to  50  db 
difference  between  the  main  delay 
and  all  others  may  be  needed. 

For  accurate  pulse  reproduction, 
the  pass  *  band  must  be  flat  and 
uniform.  Ripples  may  be  held  in 
such  cases  to  less  than  0.6  db  de¬ 
parture  from  a  smooth  curve. 

When  the  delay  lines  are  used  as 
timing  devices,  such  as  range  mark¬ 
ers  in  radar  systems,  many  signals 
may  be  desired  so  that  the  crystals 
are  unterminated  and  the  medium 
chosen  is  of  low  loss. 

For  special  applications  when 
more  than  one  line  is  used  in  the 
same  system,  the  units  can  be 
matched  to  better  than  0.01  percent. 
In  the  shorter  units,  low-tempera- 


tow  *■ 

Nm*'*"'* 


Contact  resistance:  1-2  milliohms 

Contact  material:  Stiver  alloy 

Contact  design:  Laminated  wiper 
arm,  self-cleaning',  shorting  or 
non-shorting  , 

No.  of  contacts:  2  to  24  single 
pole,  shorting  or  non-shorting 
2  to  II  double  ^le,  shorting 
or  non-shorting 

2  to  S  triple  pole,  shorting  or 
non-shorting 

Spacing:  15*  or  20*,  shorting  or 
non-shorting 

No.  of  poles  per  deck:  1  to  4 


No.  of  decks:  According  to  re¬ 
quirements 

Life:  200,000  cycles,  min. 

Current  carrying  cap.:  3  amp. 

Max.  operating  voltage: 

120  V.,  a.c. 

Mounting:  Single  hole.  H''-32 
bushing,  standard  lenMh  for  up 
to  Vi"  panel,  special  lengths  to 
order 

Size:  IH"  dia. 

Detent:  Ball  and  spring 

Weight:  Approx.  1  oz.  per  deck 
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A  GRADE  FOR  EVERY  NEED! 


Diameters  — wall  thicknesses  and  lengths  to  meet 
regular  or  special  adaptations. 

IN  RADIO  AND  TELEVISION  their  use  is  almost 
universal.  They  have  high  insulation  resistance  and 
low  moisture  absorption.  Their  low  dielectric  loss  is 
suitable  for  ultra  high  frequency  applications. 

CLEVELITE  is  produced  in  seven  grades. 


GRADE 


APPLICATION 


E  Improved  pottcure  fabrication  and 
stapling. 

EX  Special  grade  for  TV  yoke  sleeves. 

EE  Improved  general  purpose. 

EEX  Superior  elecirical  and  moisture  ab¬ 
sorption  properties. 

EEE  Critical  electrical  and  high  voltage 
application.  , 

XAX  Special  grede  for  government  phenolic 
specifications. 

SLF  Special  for  very  thin  wall  tubing 
having  less  than  .010  wall. 

Why  Pay  More? 

For  the  Best... 

Call  CLEVELAND! 


is  mora  than  tvar  bafor*  —  th«  first  cheic*  in  th*  •loctrenic  and  aloctrical 
indust  ri«s. 

It  combinas  prevan  perfemiance  with  low  cost  and  excellent  service! 

Wherever  high  dielectric  strength,  low  moisture  absorption,  mechanical 
strength,  low  less  and  good  machineabillty  are  of  prime  impertance . . . 
the  combined  electrical  and  physical  properties  of 

CLEVELITE 
are  essential 

•  •  e 

IMMEDIATELY  AVAILABLEI 
T«ll  us  your  noods. 


*R«g.  U.  S.  Pal.  Off. 


'^CLEVELAND  CONTAINERS 

•aoi  oAMiovoM  awa.  naviiAiw^oiiio  i 


I  ••  teSMuSh  Obs,  CMmsn  I 


tmimwrenvn 


NSW  tOM  MSS  etiwssiir,  sss  censM  M,  SAir  esMWS  m* 
MWMSUNe  «.innwm*sco.MuiMMM.«mtNMnfossiceMwi 
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,  PROVEN  DEPENDABLE  QUALITY 

^ompinu^nis 


NEW  PERMEABILITY 
TUNED  CERAMIC  COIL  FORMS 

Small  ceramic  coil  forms 
designed  primarily  for  high 
frequency  applications  and 
conforming  to  government 
specifications.  ^il  form  is  Grade 
L4  ceramic  (JAN  1*10);  base  is 
silver-plated  brass;  core  is  brass 
or  iron.  Supplied  with  two  nylon 
rings  to  separate  coils  if  more  than 
one  is  wound  on  same  form.  Small 
holes  in  rings  can  be  used  to 
secure  leads. 


ture  coefficient  materials  are  avail¬ 
able.  For  delays  longer  than  100 
[jisec  where  fused  quartz  is  the  best 
available  material,  the  temperature 
coefficient  of  delay  will  be  108  x 
10“*  per  deg  C.  The  insertion  loss 
and  secondary  level  will  decrease 
with  increasing  temperature. 

Material  for  this  survey  has  been 
furnished  by  D.  L.  Arenberg, 
Arenberg  Ultrasonic  Laboratory, 
Jamaica  Plain,  Mass. 

Bibuography 

MIT  Radiation  LAboratory  Series,  1, 
McOraw-Hlll. 

D.  Lk  Arenberg,  Jowm.  A  com.  Soc.  Am. 
Jan.  1948. 

A.  O.  Emslie,  H.  B.  Huntington,  H. 
Shapiro,  and  A.  £!.  Benfleld,  Jo«m.  Frank¬ 
lin  fn»t.  <46.  Feb.  1948. 

Staff  of  Ehig.  Research  Assoc,  Inc,  Hiah 
Speed  Computing  Devieea,  McQraw-Hlll, 
1950. 


Noise  Test  for  Magnetic 
Recording  Media 

By  Rogeb  C.  Curtis 

Proieot  Bngineer 

Dictaphone  Corp. 

Bridgeport,  Conn.  , 

A  SIMPLE  DIRECT  METHOD  of  evaluat¬ 
ing  magnetic  recording  media  for 
noise  has  been  developed  by  ‘  the 
Dictaphone  Corporation.  A  mini¬ 
mum  of  special  equipment  is  re¬ 
quired  and  the  test  is  suitable  for 
quality  control  as  well  as  for  pre¬ 
liminary  checks  of  new  media  to  de¬ 
termine  the  value  of  further  test¬ 
ing.  In  its  simplest  form,  the 
method  consists  of  reproducing 
from  an  unrecorded  erased  medium 
through  an  unequalized  amplifier  to 
an  indicating  meter  with  d-c  bias 
applied  to  the  head.  Correlation  be¬ 
tween  the  meter  readings  and  sub¬ 
jective  listening  tests  made  on  regu¬ 
lar  recording  and  reproducing 
equipment  has  been  found  to  be 


If-CLt  i.O  fXCL  L 


NATipNAL  COMPANY,  Inc. 

MALOIN.  MAlfACHU4ITTS 


onsistently 


ependable 


FILTERS 


NTERFERENCE 


vi  • 


Tkmrm'M  »  C»D  tor  ovory  JbiOMra  intorioroaeo  probiomt  Did  you  know 

that  C-D  makes  and  sells  more  interference  filters  than  any  one  else?  Chances  are 
the  solution  to  your  filter  problem  is  already  waiting  for  you  in  our  files.  If  we  don't 
hove  the  answer,  we'll  find  it  for  you.  Write  for  catalog  to:  Dpt.  K-73.  General  Offices, 
ComelUDubilier  Electric  Corporation.  South  Plainfield,  New  Jersey. 


SOUTM  nAINflCtO.  N.  J.  •  MEW  tCOf OAD,  WORCCSTCK  AND  CAM«frfDGC.  MASS.  •  PAOVIOCNCC .  N.  t.  •  IMOIAMAPOtlS,  tNO.  •  PtIQUAV  SMtWGS,  N.  C.  *  SUtSlOlAIIV,  THE  HAOIAIir  CLCVCUyiOk  OW 


CORNELL-DUBmEB 

world\s  largest  manufacturers  of  filters 

ANTrNH*?  HOIATOOS  fAPACITOm  VIBMTOKS  COUVCimM 
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Quick  Facts 


-COLE-  \\ 
TEST 

INSTRUMENTS  jl 


ifood  so  that  meter  indication  may 
be  used  as  a  basis  for  acceptance  of 
media. 

Noise  Sources 

Noise  in  magnetic  recording 
arises  from  inhomogeneity  in  the 
recording  medium,  variations  in 
cross-section  of  the  sound  track, 
variations  in  contact  between  the  re¬ 
cording  medium  and  the  recording 
and  reproducing  heads.  Modulation 
noise,  or  noise  behind  the  signal,  is 
a  function  of  the  degree  of  in¬ 
homogeneity  of  the  medium  and  the 
magnitude  of  average  induction  in 
the  medium.  Variations  in  cross- 
section  of  the  sound  track  produce 
noise  because  of  the  variations  in 
the  remanent  flux  for  a  constant 


PRECISION  DECADE  RESISTANCE  BOXES 

(M«M1 1100) 

Ranges  from  11  to  1,111,100  ohms . . .  Each  decade 
assembly  is  shielded  from  the  adjKent  assemblies 
by  partitions  cast  directly  into  the  metallic  case 
and  decades  are  mounted  upon  a  metallic  panel 
which  completes  the  shielding ...  Extreme  kcu- 
racy  permits  their  use  as  laboratory  reference 
standards . . .  Individual  resistors  are  used  for  each 
step  in  each  decade . . .  Wire  alloy  eliminates  errors 
due  to  thermal  emf  generation. 


DC  INDUSTRIAL  ANALYZER 

(Maetl  27000) 

Completely  self-contained . . .  Reads  currents  from 
0  to  750  amperes,  from  0  to  750  volts,  and  resis¬ 
tance  from  0  to  20,000  ohms  of  direct  current . . . 
Suitable  for  electric  current  from  fractional  to 
600  h.p.  ratings , . .  Only  connections  required  are 
to  load  and  power  circuits ...  Reduces  errors  in 
connections.  Operator  can  follow  load  variations 
without  disconnecting  instrument. 


FIG.  2 — Grap)i  oi  noia*  rolloge  in  rela¬ 
tion  to  apood.  Zero  db  la  0.77S  t 


OPTICAL  POINTER  TYPE  INSTRUMENT 
(Ma«al  1tA22) 

Accurately  readable  at  a  distance,  and  from  any 
angle . . .  Saves  steps  where  one  operator  has  multi¬ 
ple  jobs  to  perform . . .  Highly  valuable  in  jet  pro¬ 
pulsion  and  atomic  energy  research  where  instru¬ 
ment  must  be  set  up  near  operation ...  Pointer 
lifht  eliminates  parallax  error. ..  Available  in  a 
wide  variety  of  readings. 


value  of  magnetizing  held.  Varia¬ 
tions  in  contact  between  the  head 
and  the  medium  such  as  caused  by 
surface  irregularities  produce  va¬ 
riations  in  the  reluctance  of  the 
magnetic  circuit  of  the  head,  which 
appear  as  variations  in  the  rema¬ 
nent  induction  when  recording  and 
as  variations  in  output  voltage  in 
reproducing. 

The  circuit  used  for  the  noise 
tests  is  shown  in  Fig.  1.  Bias  cur¬ 
rent  is  supplied  from  a  well-filtered 
d-c  source  through  a  series  resistor. 
The  value  of  the  resistor  is  high  in 
comparison  to  the  impedance  of  the 
head  (460  ohms)  since  it  effectively 
shunts  the  output  of  the  head.  The 
variations  in  voltage  across  the 
head  are  fed  to  the  input  of  a  70-db 
amplifier  through  a  coupling  ca¬ 
pacitor.  The  circuit  impedance  that 
loads  the  head  is  the  parallel  im¬ 
pedance  of  the  series  bias-feed  re¬ 
sistor  and  the  input  impedance  of 
the  amplifier. 

Amplifier  gain  is  standardized  by 


COLE  has  many  othar  types  of  testing 
instruments  available . . .  pyrometers . . . 
aircraft  system  testers . . . 
electrostatic  voltmeters . . .  insulation 
testers ...  and  many  more. 

Send  for  more  information  on  these  COLE 
test  instruments  with  the  coupon  below. 

Be  sere  te  see  eur  exhibit  Beeth  903, 

at  the  Western  Electrenics  Shew  and  Cenventian, 

Civic  AHditeriuM,  San  Francisce,  Angiist  19-21. 


Yes,  I  want  more  information  on  1-fcftLE-l  Test  Instruments 


STREET  ADDRESS,  OR  BOX  NUMKI 
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A  polyphase  combi- 
naiion  waithour- 
thermal  demand 
meter  mamifainired 
by  Duncan  Electric 
Manufatturinc  Co.. 
Lalayette.  Indiana. 
Shown  in  red  are  6 
inch  lenmhs  of  BH 
"649"  Vinyl-coat^ 
Fiberglas  Tubing 
■lied  to  protect  ihit 
new,  compact  meter. 


Used  by  utility  companies  for  metering 
customer’s  w.itt  demand  load  and 
kilowatt-hour  consumption,  the  new 
Duncan  polyphase  thermal  demand 
meters,  insulated  with  BH  "649” 
Fiberglas  Tubing,  are  the  first  to  be 
built  into  a  standard  circular  glass 
meter  cover.  Extremely  compact,  good 
insulation  is  an  absolute  necessity. 

Here’s  what  Duncan  says  —  "We 
selected  BH  "649”  after  testing  several 
types  of  insulating  tubing.  Our  meters 
must  stand  up  against  lightning  and 
other  transient  conditions  on  utility 
lines.  BH  "649”  does  —  allows  for  a 
longer  periodic  maintenance  schedule. 

"Meter  insulation  must  resist  assembly 
soldering  temperatures  of  450*F.  and 
not  melt  or  char.  It  must  resist  ambient 


operating  temperatures  from  — 40*  F. 
to  160*F.  It  must  take  a  bend  and  main¬ 
tain  a  level  of  5,000  volts  RMS.  BH 
"649"  has  easily  passed  these  tests.  It 
helps  us  maintain  our  high  standards 
and  has  materially  reduced  rejects." 

Whatever  your  concern  —  excessive 
current  —  vibration  —  temperature 
extremes  —  flexibility  —  moisture,  oil 
and  fungus  resistance  —  or  what  —  let 
us  help  you.  Send  reejuired  voltages  and 
temperatures  encountered.  We’ll  make 
recommendations  and  send  you  produc¬ 
tion  testing  samples  from  the  big,  trust¬ 
worthy  family  of  BH  Tubings  and 
Sleevings  for  electrical  insulation. 

Address  Dept.  E-7 

Bentley,  Harris  Manufacturing  Co. 

Conshohocken,  Pa. 


SLEEVIUGS 


BH  Non-Friylng  Fibcrglu  SiMTtnfi  m  ■■■!•  by  ui  •xcImiT*  ll«ntl«y,  Htrrli  prorMi  «U.  8.  Ptt.  N*.  3393.S80).  •■Ftbyril**’*  U  Itof.  T»f  01  Owtm-ranilni  FlhtrilH  Car*. 
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HERMETICALLY  SEALED 
TO  MIL.T.27  SPECIFICATIONS 


NYT  offers  a  wide  variety  of  transformer  types  to  meet 
military  and  civilian  specifications,  designed  and  manu¬ 
factured  by  specialists  in  transformer  development. 

Latest  NYT  service  for  customers  is  a  complete  test 
laboratory  equipped  and  approved  for  on-the-spot 
MIL-T-27  testing  and  faster  approvals. 


NEW  YORK 

TRANSFORMER  CO.,  INC. 

ALP^  A  NEV.'  JERSEY 


FIG.  3 — Fr*qu*ttC7  dUtribution  of  nols* 
in  two  tTPM  of  r«cordin9  tap*,  on*  with 
pap*r  bos*  and  th*  oth*r  ploatic 


a  calibrating  signal  of  known  level. 
The  switch  in  Fig.  1  is  moved  to  B 
to  connect  the  circuit  to  the  oscil¬ 
lator  for  calibration  of  the  ampli¬ 
fier. 

Moving  the  switch  to  A  connects 
the  circuit  for  noise  measurement. 
For  total  noise  measurements,  a 
vacuum-tube  voltmeter  is  used. 
With  high,  low  or  band-pass  filters 
inserted,  the  noise  contribution  in 
various  parts  of  the  spectrum  may 
be  read.  With  a  harmonic  wave 
analyzer,  the  distribution  of  noise 
through  the  audible  spectrum  may 
be  investigated. 

Te»t  Reaulta 

Figures  2  and  3  show  the  results 
of  mea.su  rements  on  two  media  dif¬ 
fering  only  in  the  base  materials, 
plastic  and  paper.  The  curves  were 
made  with  a  head  with  pole  pieces 
0.014  inch  thick  and  a  0.001  inch 
gap.  The  bias  current  was  1.5  ma 
d-c,  which  is  sufficient  to  saturate 
the  medium.  Variation  in  total 
noise  for  the  two  media  with  varia¬ 
tion  in  linear  speed  of  the  medium 
is  shown  in  Fig.  2.  The  lower  noise 
from  the  plastic  base  material  is 
apparent. 

Cutoff  frequency  of  the  head  by 
gap  effect  varies  with  linear  speed 
so  that  the  upper-frequency  limit 
of  noise  is  reduced  as  the  speed  is 
reduced.  The  reduction  of  effective 
bandwidth  causes  the  noise  output 
to  decrease  at  the  lower  speeds.  At 
4  in.  per  second  with  0.001  inch  gap, 
the  theoretical  cutoff  is  at  4  kc. 
Figure  3  shows  curves  of  the  same 
two  media  taken  at  4  in.  per  second 
showing  the  high-frequency  cutoff. 
The  curves  also  show  the  pro¬ 
nounced  noise  output  around  700 
cps  on  the  paper  base  tape  caused 
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WORKING,  WITH  VIDEO? 

-fife  ■^'>-  ■■■■■■  *  ,  - 


Ixc*ll«nt  omplitucM 
liiMority  — 

Uts  than  .1  db/mc. 


Crystol'positioned 
pulsa  type 
frequency  marks 


'Tteuy 

SWEEPING  OSCILLATOR 

Dtsiem  FOR  YOUR  VfDfO  NEIDS! 

The  new  Marka-Sweep  Model  Video  extends 
to  video  circuit  design  and  testing  the  speed, 
accuracy  and  convenience  that  has  attended  the 
use  of  sweep  generators  at  higher  frequencies.  The 
oscilloscope  pattern  shown  above  is  an  exact  repro¬ 
duction  of  the  detected  output  of  the  Model  Video. 

FEATURES: 

Sweep  Mathod:  All  Electronic 

Sweep  Ranges:  SOkcto  5 me. 

50  kc  to  10  me, 

50  keto20  me. 

Writ»  tor  Comploto  Spoeifie 


Frequency  marks  of  the  pip  type:  Crystal  posi¬ 
tioned  at  1, 2, 5, 10, 15, 20  mcs.  Other  frequencies 
to  special  order. 

Variable  frequency  pip  mark  formed  by  inject¬ 
ing  CW  from  auxiliary  signal  generator  (Kay 
Accessory  Oscillator  now  available. ) 

Separate  attenuators  on  naarkers  and  video. 

Price:  1495  f.o.b.  Factory.  10%  higher  outside 
U.S.A.  and  Canada. 


1953  Catmlog 


KAY  E L EC T R I 

lA  Maple  Avenue  „  Mooo  *  3^ 
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by  the  surface  irregularities  of  the 
paper.  The  noise  output  spectrum 
of  the  smoother  plastic  base  tape 
is  quite  uniform  throughout  the 
spectrum  up  to  cutoff  indicating  the 
random  nature  of  the  magnetic 
variations. 

Reproducing  with  d-c  bias  suffi¬ 
cient  to  saturate  any  medium  that 
is  to  be  tested  gives  a  measure  of 
the  maximum  value  of  total  noise 
that  could  be  produced  under  nor¬ 
mal  recording  and  reproducing  con¬ 
ditions.  The  frequency  distribution 
of  the  noise  is  readily  determined 
by  the  use  of  wave  analyzers  or 
filters.  The  character  of  the  noise 
may  be  judged  by  direct  listening. 
Surface  variations  of  the  coating  or 
of  the  base  material  are  generally 
observed  as  low-frequency  noise, 
while  inhomogeneity  of  the  medium 
is  usually  random.  Data  is  thus 
rapidly  available  from  a  single,  con- 
I  tinuous  run  that  gives  a  good  com- 
!  parative  noise  figure  under  easily 
]  reproducible  conditions. 


.  rapid,  precise  mea- 

ps  to  42  me.  Basic  sections  are  f  n  a 
(EPUT),  and  O)  , 
aid  below  are  applied  directly  to  the 
'IX  decade  panels.  From  2  to  42  me 
►dyne  unit  and  selector  knob  turned 
proj^r  harmonic  has  been  selected 
•ntrol  unit  to  WWV  is  provided,  to 


Low  Temperatures  in 
Electronics 

The  general  effect  of  low  tem¬ 
perature  is  the  production  of  or¬ 
dered  states  of  matter.  If,  at  ordi¬ 
nary  temperatures,  something  oc¬ 
curs  with  an  energy  smaller  than 
several  hundredths  of  an  electron 
volt,  it  is  swamped  by  the  random 
agitation  of  the  world  about  it, 
caused  by  thermal  motion.  Thus  at 
normal  temperatures  a  lower  limit 
is  set  on  the  energy  range  of  phe¬ 
nomena  that  may  be  reached. 

With  a  means  of  isolation  from 
the  energy  of  the  outside  thermal 
motion,  the  entire  range  of  low-en¬ 
ergy  phenomena  may  be  reached. 
Liquid  helium  is  used  as  this  means 
of  isolation  in  current  studies  af¬ 
fecting  communications  and  control 
processes,  which  are  accomplished 
principally  at  low  energy  levels. 

Outstanding  among  the  phe¬ 
nomena  unique  to  very  low  temper¬ 
atures  is  the  conversion  of  certain 
metals  and  compounds  into  perfect 
electrical  conductors.  This  phe¬ 
nomenon  of  superconductivity  is  of 
sufficient  importance  to  the  practi¬ 
cal  engineer  that  it  should  be  con¬ 
sidered  in  some  detail.  The  fact  that 
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MAKERS  Of  THE  MOST  COMPLETE  LINE  OF  ELECTRIC  HEATING,  RESISTANCE  AND  ELECTRONIC  ALLOYS  IN  THE  WORLD 


ic  heat  possible  1 


Since  then,,. 

The  Standard  of  Qoality 
for  Electrical  Alloys 


When  Driver-Harris  introduced  Nkhrome*  in  1908,  depend¬ 
able  clertric  heat  became  possible  for  the  first  time.  And  with 
each  passing  year,  Nichrome  looms  larger  as  the  ideal  alloy  for 
producing  electric  heat  in  domestic  and  imiustrial  equipment. 

Its  consistent  dependability  and  unique  performance  have 
earned  it  a  world-wide  reputation— and  made  it  the  standard  of 
quality  for  electrical  alloys.  That’s  why  today,  the  great  majority 
of  heating  elements  of  all  types— in  applications  ranging  from 
electrical  home  appliances  to  large  industrial  furnaces- are 
made  of  this  excellent  alloy. 

Naturally,  we  take  particular  pride  in  our  trademark:  Nichrome 
—granted  solely  and  wholly  to  us  by  the  United  States  Patent 
Office  forty-five  years  ago.  Representing  a  series  of  su[ierh  heat- 
ing  and  resistance  alloys,  developed  and  produced  only  by 
■^^^^Driver-flairis,  this  trademark  symbolizes  longlife  and 
W^^^e^^roiible-free  operation  to  manufacturers  everywhere. 


Sole  producer  of  Nichrome*,  Advance*, 
Karma*and  over  80  other  alloys  fortheeleo 
trical,  electronic  and  heat-treating  industries. 


•T.M.  lt«KiMn«d  in  United  SMn  Ritrni  Offim 
bjr  Driver- Hirrit  Company  Augual,  1VU8 
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electrical  resistance  is  proportional 
to  temperature  is  to  be  expected 
from  theory.  On  this  principle  then, 
the  resistance  of  pure  metals  should 
gradually  decrease  to  zero  at  abso¬ 
lute  zero ;  and  this  is  what  happens 
with  the  best  of  normal-tempera¬ 
ture  conductors  such  as  copper  and 
silver  in  their  pure  state. 

For  other  metals,  including  some 
that  are  poor  conductors  at  ordi¬ 
nary  temperatures,  their  resistance 
vanishes  completely  at  some  critical 
temperature  above  absolute  zero. 
The  electrical  resistance  of  practi¬ 
cally  all  metals  has  been  investi¬ 
gated  down  to  about  1  deg  K  or 
lower,  and  in  all,  about  twenty 
metals  so  far  have  been  found  to 
be  superconductive.  For  the  most 
part  these  lie  in  a  well-defined 
region  in  the  periodic  table  and 
include  among  others  mercury,  tin, 
lead,  aluminum  and  zinc. 

It  is  interesting  that  the  inter- 
metallic  compounds  of  bismuth  and 
nickel  and  of  gold  and  bismuth  be¬ 
come  perfect  electrical  conductors 
although  the  components  themselves 
are  not  superconductors.  This  is 
also  true  of  the  semimetallic  com¬ 
pounds,  cupric  sulfide,  the  molyb¬ 
denum  carbides,  and  the  tungsten 
carbides.  In  many  cases  an  alloy  be¬ 
comes  superconductive  at  a  tem¬ 
perature  lower  than  the  transition 
temperature  of  either  of  the  in¬ 
dividual  metals.  The  highest  tem¬ 
perature  at  which  superconductivity 
has  been  found  is  15  deg  K  with 
columbium  nitride. 

Although  superconductivity  is 
not  fully  understood  theoretically, 
it  has  already  found  application  in 
bolometers,  for  detection  of  radiant 
energy.  The  two  desirable  qualities 
in  bolometers  are  speed  and  sensi¬ 
tivity.  At  room  temperature, 
thermal  fluctuations,  or  Brownian 
movement  of  the  electrons,  places 
a  limit  on  bolometer  sensitivity. 
This  limit  can  be  effectively  re¬ 
moved  by  lowering  the  tempera¬ 
ture,  thereby  reducing  the  Brown¬ 
ian  movement. 

Briefly,  the  sensitive  element  is  a 
superconducting  strip  of  metal 
maintained  in  the  transition  range 
between  normal  and  superconduc¬ 
tivity  where  a  slight  change  of 
temperature  will  cause  an  enormous 
change  in  electrical  resistance.  For 
example,  the  resistance  of  tin  was 


One  false  reading  and  disaster  may  strike.  Here  there’s 


According  to  an  Air  Force  survey,  the  most  common  “pilot-errors” 
are :  misreading  the  instrument  pointers,  reversals  in  interpretation 
of  readings,  inability  to  see  the  instrument  properly,  and  mistaking 
one  instrument  for  another.  A  poorly  lighted  panel,  or  a  dial  that’s 
difficult  to  read,  and  the  finest  scientific  instrument  can  be  as  mis¬ 
leading  as  a  dime-store  wratch.  In  short,  where  accuracy  is  essential 
you  need  MORE  than  precision.  You  need  see-ability,  and  readability. 

That’s  the  advantage  of  U.  S.  Radium  edge-lighted  panels.  Besides 
being  the  best  looking  panels  available,  they  are  also  the  most  func¬ 
tional.  Their  clean,  modern  lines  are  a  reflection  of  the  “human  engi¬ 
neering”  in  their  design.  They  are  lighted  scientifically  and  uniformly. 
For  accurate,  at-a-glance  readings  they  have  few,  if  any  equals. 

Whatever  your  requirements  —  for  dials,  edge-lighted  panels,  or 
nameplates  —  whether  luminous  or  non-luminous  —  and  in  whatever 
materials  or  finishes  you  desire  —  you  name  it,  we  make  it.  Get  the 
finest  —  U.  S.  Radium.  Write  or  phone  for  complete  information. 
Dept.  E-7,  U.  S.  Radium  Corp.,  635  Pearl  Street,  New  York  7,  N.  Y. 


MAKERS  Of:  luminMcant  Mctoriolt;  Rodiooctiv*,  fluorMcanl,  photpher- 
MMnt  *  Powdara:  CatKoda-ray  tvba,  talavitian  tuba  *  Radium  lacatart: 
PandanU,  lantaa,  buHam,  acrawt,  markars  •  Static  Eliminetara  •  RiMlia- 
activa  Fads  —  Alphadlay  laniiatian  Saarcaa  *  X-Ray  Scraant  *  Pracastad 
Uatapaa  *  Nautran  Saurcaa  •  Radiatian  Saarcaa  and  Standarda. 


Want  ntara  InfarnwHaiit  Uaa  past  cord  an  latt  papa. 
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found  to  decrease  gradually  with 
temperature  down  to  3.7  K;  at  this 
point  the  resistance  dropped  so 
sharply  that  50  percent  was  lost  in 
the  next  0.0001  degree.  Further/ 
low-temperature  operation  guaran¬ 
tees  rapid  response  by  virtue  of 
the  low  heat  capsicity  and  also  a 
low  ultimate  limit  of  detectability 
because  of  the  low  level  of  noise 
due  to  statistical  fluctuations. 

Many  bolometers  using  colum- 
bium  nitride  as  the  sensitive  ele¬ 
ment  have  been  studied.  An  im¬ 
provement  in  speed  by  a  factor  of 
a  hundred  over  Ixdometers  operat¬ 
ing  at  room  temperatures  has  been 
realized  in  practice,  and  it  has  been 
found  possible  with  such  bolometers 
to  detect  changes  in  temperature  as 
small  as  0.0000001  deg  C. 

Neglecting  atmospheric  absorp¬ 
tion,  which  can  vary  over  wide  lim¬ 
its,  the  superconducting  bolometer 
is  sufficiently  sensitive  to  detect  the 
heat  of  a  candle  at  a  distance  of 
25  qiiiles. 

When  used  with  an  oscillating 
scanning  mirror,  the  bolometer  can 
pick  up  images  of  objects  by  their 
own  thermal  radiation  and  present 
crude  pictures  of  the  objects  on  a 
television  screen.  If  installed  inside 
a  warehouse,  the  bolometer  would 
be  able  to  detect  an  intruder  in  com¬ 
plete  darkness,  transmit  the  picture 
by  wire  for  an  almost  unlimited  dis¬ 
tance  and  present  the  picture  on  a 
television  screen  at  a  central  sta¬ 
tion.  Similarly  any  temperature 
difference,  even  as  little  as  a  few 
degrees,  developed  by  spontaneous 
combustion  or  any  sort  of  abnormal 
heating  could  be  detected  and  shown 
on  a  tv  screen  at  some  distant 
point  Experiments  have  also  been 
carried  out  in  the  scanning  of  the 
external  walls  of  a  building,  where 
imperfect  thermal  insulation  caused 
temperature  differences  that  showed 
up  immediately  in  the  picture  of  the 
building  being  shown  on  the 
screen. 

A  superconducting  bolometer  was 
also  found  to  be  a  detector  of  radio 
signals,  necessarily  superior  to 
other  t]rpe8  of  radio  receivers 
operating  at  room  temperature  in 
its  signEil-to-noise  ratio.  More  prac¬ 
tical  interest  is  being  attached  to 
the  fact  that  the  superconductive 
bolometer  can  be  used  as  an  alpha 
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and  assembly 


"Radio  Specialties"  identifies  a  large  and  busy 
department  at  Lapp.  Through  it,  we  have  de¬ 
signed  and  built,  in  large  volume,  hundreds  of 
parts  for  hundreds  of  specialized  electronic  re¬ 
quirements.  Our  skill  is  in  our  knowledge  of  the  capabilities, 
and  limitations,  of  ceramic  insulation  ...  in  engineering 
ingenuity  to  meet  specified  requirements  . . .  and  in  efficient 
production.  If  you  have  requirement  for  insulating  parts 
and  associated  sub-assemblies,  we  may  be  able  to  show  you 
how  they  can  be  made  most  economically,  to  perform  most 
efficiently.  Write  Lapp  Insulator  Co.,  Inc.,  Radio  Specialties 
Division,  103  Sumner  St.,  Le  Roy,  N.  Y. 
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Heavy  Dufy”  By-Pass  DISCAPS 


.003 

.004* 

.003* 

2X.00I5 

2X.002* 


.01 

.02 

2a.004 


.00047  .0015 

.00068  .002 

.0008  2X.00I 

.001 

*Rat*d  600  V.D.C.W.  Rash  t«tt  1200  V.D.C 


.0047 

.005 

2)1.002 


.01* 

±20% 

.02* 

+80%- 20% 


— — — - — SPECIFICATIONS  - -  - - 

TYPE  B  BY  PASS  SERIES— GUARANTEED  MINIMUM  VALUE 

POWER  FACTOR:  1.5%  Max.  I  KC  (initial)  INSULATION:  Dvraz  phoisolic— vocuvm  woxvd 

POWER  FACTOR:  2.5%  Max.  I  KC  (aft*r  humidity)  INITIAL  LEAKAGE  RESISTANCE:  Guarantuud  highur  than  7500 

WORKING  VOLTAGE:  1000  V.D.C  mugohms 

TEST  VOLTAGE  (FLASH):  2000  V.D.C  AFTER  HUMIDITY  LEAKAGE  RESISTANCE:  Guarantuud  highur 

LEADS:  No.  22  tinnud  coppur  (.026  dia.)  than  1 000  mogohms 


HIGH  VOLTAGE  DISCAPS— Des/gned  for  Deflection  Yokes 


LEADS:  No.  22  tinnud  coppor  (.026  dio.) 
INSULATION:  Duruz  phunol  ic— vacuum  wa  xud 
INITIAL  RESISTANCE:  Gvarantuud  highor  than 
7500  mugohms 

AFTER  HUMIDITY  LEAKAGE  RESISTANCE: 

Guorontuud  highur  thon  1000  mugohms 
AVAILA8LE  TOLERANCE:  ±5%  ±10% 
±20% _ 


POWER  FAaOR:  .1  %  Max.  @  1  M  C  (initial) 
POWER  FACTOR:  2.5%  Max.  @  1  M  C, 
aftur  humidity 

WORKING  VOLTAGE:  2000,  3000,  4000, 
5000  V.D.C 

TEST  VOLTAGE:  4000,  6000,  8000,  10,000 
V.0.C 


NOW  X 

AVAILABLE  X 
IN  ANY  CAPACITY 
BETWEEN 

1SMMF  AND  240  MMF 


RADIO  MATIRIALS  CORPORATION 

OINIRAL  OmCIt  3315  N.  CoHfornia  Av«.,  Chkoso  It,  in. 


CERAMIC 

CONDENSERS 


FACTORIES  AT, CHICAGO,  ILL.  AND  ATTICA,  UIO. 


DISTRIBUTORS:  Contact  Ubbrn  Soltt  Co.,  146  treodiray,  PoNrsw  1,  A I. 
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ELECTRONS  AT  WORK 


particle  detector,  which  not  only 
counta  the  particles  but  gives  an 
indication  of  their  energy. 

Superconductors  become  excellent 
magnetic  shields.  With  such  a 
shield,  magnetic  noise  in  the 
atmosphere  may  be  completely  ex¬ 
cluded  from  a  region. 

Superconductivity  also  offers  a 
means  of  constructing  magnetom¬ 
eters  of  high  sensitivity  and  low 
noise.  High-Q  resonators  are  avail¬ 
able  in  the  form  of  cavities  fabri¬ 
cated  from  superconducting  ma¬ 
terial.  Values  of  Q  in  range  of 
millions  have  been  reached.  Because 
the  metals  have  vanishing  expan¬ 
sion  coefficients  at  low  temperatures 
and  become  exceedingly  stiff  and 
rigid,  the  mechanical  stability  of 
these  resonators  is  great. 

Another  subject  of  potential  in¬ 
terest  to  electronics  workers  is  the 
temperature  dependence  of  elec¬ 
trical  noise.  The  ordinary  noise 
found  in  metallic  resistors,  referred 
to  as  Johnson  or  thermal  noise  is 
known  to  decrease  in  direct  pro¬ 
portion  to  the  temperature  and  to 
increase  with  the  value  of  the  re¬ 
sistance  used.  Thus  when  thermal 
noise  in  a  resistor  is  of  great  im¬ 
portance,  a  considerable  increase  in 
the  signal-to-noise  ratio  can  be  ex¬ 
pected  by  making  it  of  metal  and 
lowering  the  temperature. 

Photoconductors,  substances  that 
react  to  light  by  changing  their 
electrical  conductivity,  are  limited 
in  sensitivity  by  thermal  noise 
which  may  be  removed  with  liquid 
helium. 

The  field  of  semiconductors  may 
also  benefit  from  low-temperature 
measurements  or  processes.  Ad¬ 
mixtures  of  alloying  materials 
markedly  affect  the  conductivity  of 
germanium.  The  effect  is  different 
at  very  low  temperatures  from  that 
at  room  temperatures.  Some  ma¬ 
terial  as  yet  undiscovered,  may 
show  semiconducting  properties  at 
liquid  helium  temperature  and  be 
useful  as  a  low-noise  transistor. 

Insulators  become  so  nearly 
perfect  at  these  low  temperatures 
that  they  may  hold  a  charge  for 
unusually  long  periods.  This  may 
be  useful,  for  example,  in  a  storage 
tube  for  computers. 

The  magnetic  properties  of 
matter  are  greatly  changed  or  at 
least  exaggerated,  at  low  tempera- 


Whatever  your  requirements  in 
sheet,  plate  and  alloy  fabrication, 
Kirk  &  Blum  can  produce  for  you 
. . .  economically  and  quickly. 

Complete  facilities  to  Y'  ca- 
paaty  for  square  and  rotary  shear¬ 
ing,  braking,  forming,  rolling, 
punching,  riveting,  welding, 
grinding,  drilling,  and  finishing 
sheets  and  light  plates  and  struc- 
tuals.  For  complete  details,  write 
for  literature  on  fabrication  facili¬ 
ties  and  experience  or  send  prints 
to: 

THE  KIRK  a  ILUM  MANUFACTURING  CO. 
1211  F«rr*r  Street  CincinneH  9.  Okie 
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•  Spore  Part* 
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•  Ponel  loordt 

•  Mockine  ■oeety 
Pedestolt 
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•  Hepport 

•  Electrical 
Encleswret 

•  Owordt 

•  Relied  Steel 
Rtofe 

•  RacktGPartt 

•  SNMWpImt 

•  Leovre  Fonele 

•  CoWnelt 


Write  for  NEW  BULLETIN 
Thii  40  paitc  comprehentive  booklet  tbowi 
typical  example  of  Kirk  ft  Blum  fabrica¬ 
tion,  complete  faciiitict  of  plant  and  equip¬ 
ment  for  jobt  ranging  from  one  unit  to 
ihouaanda. 
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This  Instrument  G>rporation  of  America 
plant  contains  the  most  modem  and 
complete  facilities  available  anywhere  in 
the  world  for  the  exclusive  production 
of  Miniature  Slip>Ring  and  Gimmutator 
Assemblies  to  precision  standards.  It  is 
now  in  full  scale  production  to  meet  your 
requirements  in  the  fastest  possible 
time  at  the  lowest  possible  cost. 

COMMJri  KMGINUIUMG  AMO 

PKODUCTIOM  PACIUTin  AVAILAMU 

Onr  asaembliea  can  be  anpplied 
at  low  coat.  Quality  b  the  highest  in 
the  industry.  Dimcndkmal  accuracy 
and  other  characteristics  are 
excdlent  and  these  units  are 
highly  recommended  for 
inatmmenta  such  as  synchros,  etc. 
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sncincAJioNSt 
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tint  MsrSwsMt  75  to  M  trlsstl 
■ststloN  tyssdsi  Ts  Ovsr  13000  USM 
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ONt  PItCi  tlKTItO-PLATiD 
TYPSS  fOn  iXTItiME  ACCUXACY 

Wherever  extreme  dimensional 
precision,  accurate  concentricity 
and  high  dielectric  qualities  are 
required,  the  electroKleposition 
method  is  recommended  . . . 
the  production  of  which  is 
licensed  under  an  exclusive 
arrangement  with  the 
Electro  Tec  Corporation. 
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NM-20B 


NM-50A 


MEASURING  EQUIPMENT 

;y  Coverage -14kc  to  1000  me! 


14kcto2S0kc 

Commercial  Equivalent  of 
AN/URM-6B. 

Very  low  frequencies. 


150kcti25iic 

Commercial  Equivalent  of  AN/PRM-IA. 
Self-contained  batteries.  A.C.  supply 
optional.  Includes  standard  bro^diust 
band,  radio  range,  WWV,  and  commu¬ 
nications  frequencies.  Has  B.F.O. 


15nicto400mc 

Commercial  Equivalent  of 
TS-587/U. 

Frequency  range  includes 
FM  and  TV  Bands. 


275iiicto1000inc 

Commercial  Equivalent  of 
AN/URM-17. 

Frequency  range  includes 
Citizens  Band  and  UHF 
color  TV  Band. 


TImi  insfruments  comply  with  test  equipment  requirements 
of  neh  radio  interforeace  specifications  as  MiL-l-8181, 
MILIrieilO.  PR0  MiLSTD-22S.  ASA  CB3.2.  16E4,  AIM-24a. 
AIH42.  AN-l-27a,  MIU-6722  and  others. 


6S44-A  Santa  Monica  Bo^vard,  Hollywood  38,  California  Hollywood  4-9294 


tures.  The  fact  that  nuclear  and 
paramagnetic  resonance  at  radio 
and  microwave  frequencies  becomes 
sharp  and  strong  should  be  useful 
I  in  filters  and  timing  circuits.  The 
I  rare-earth  salts  that  exhibit  low- 
loss  ferromagnetics,  unusually  high 
I  permeabilities,  and  other  such 
properties  await  application  in  de- 
j  vices  such  as  magnetic  amplifiers. 

The  material  abstracted  herein  is 
:  taken  from  a  forthcoming  publica- 
I  tion  of  Arthur  D.  Little,  Inc., 

I  Cambridge,  Mass. 

I 

,  Piezoelectric  Activity 
of  Barium  Titanate 

I 

j  Unlike  normal  crystalline  piezo- 
electric  materials  such  as  quartz, 
i  Rochelle  salts  and  ADP,  the  piezo- 
I  electric  qualities  of  barium  titanate 
I  are  influenced  by  the  process  of 
manufacture.  In  addition,  the  ac- 
I  tivity  of  barium  titanate  elements 
I  is  a  function  of  the  method  of  polar- 
I  ization. 

I  Theoretically,  the  determination 
i  of  piezoelectric  coefficients  of  a 
I  material  can  be  readily  accom- 
I  plished  by  applying  known  loads  to 
I  the  unit  and  then  measuring  the 
!  charge  and  voltage  developed.  In 
j  practice,  these  measurements  re- 
!  quire  use  of  sensitive  laboratory 
!  equipment  and  are  not  suitable  for 
:  rapid  routine  evaluations. 

Another  system  of  measurement 
is  to  apply  an  a-c  signal  to  the  ele- 
j  ment  and  consider  its  behavior 
I  under  these  conditions.  By  evalu- 
I  ating  this  oscillating  system  by 
means  of  an  equivalent  electrical 
circuit.  Fig.  lA,  the  resonant  and 
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SLIP  RING 
ASSEMBLIES 


Now  a  Compfofo  Servfco 


pirt^t, Accurate  measurements  of 
ygnal  <;oiiiponents— 15  to  500  kc 


Model  121  Wave  Analyzer 

I'hit  new  Sierra  Wave  Analyzer  is  designed  to  give  you  maximum  operating  ease, 
high  accuracy  and  broad  applicability  in  analyzing  complex  w'ave  forms  between 
15  and  500  kc.  I'he  instrument  is  particularly  useful  for  carrier  system  frequency 
analysis  and  induction  studies,  for  determining  filter  transmission  characteristics, 
or  for  measuring  distortion  and  intermodulation  components  of  rf  signal  sources 
and  transmitters. 

The  Model  121  makes  possible  direct  measurement  of  signal  components  through¬ 
out  its  range,  and  eliminates  complex  expensive  setups  with  conventional  receivers 
and  signal  generators.  Input  level  range  is  -f  42  to  —  70  dbm  at  600  ohms  imped¬ 
ance.  Measuring  accuracy  is  ^  2  db;  selectivity  is  such  that  response  is  45  db 
down  at  1  kc  off  resonance.  Input  bridging  impedance  is  10,000  ohms  in|  the 
pass  band.  Price  $695.00  f.o.b.  factory. 


Model  122 
LINE-BRIDGING 
TRANSFORMER^ 


‘  Th*  Smm  122  LiiM-Bridfiiq;  TruMformer  in- 
siiBtlyeoBViirtaModel  I211Rive  Analyser  from 
riagis  rniind  in  hslmrnil  input. The  tranafonn- 
eritnhcaad  head  ferrite  core  unit  operating  flat 
A5  flk  from  IS  to  500  kc.  It  is  compen> 
ftod  ao  that  Analyser  readings  are  corrected 
for  the  transformer’s  small  insertion  loss. 
Offerm  in  three  impedances:  Model  122A, 
135  eiuu:  122B,  SOO  ohns;  122C,  600  ohms. 
Prttm  fmetory. 

a  B 


For  complolo  information  tos  your 
local  Siarro  mIm  rsproisntotivo 
or  rsquMt  Kullotin  103a 


Sierra 


Siflrra  Eltctronic  Corporation 

San  Corlat  3,  California,  U.S.A. 
SoUs  is  mojor  cflf«i 

Manufocturart  of  Corrlar  Fraqwancy  VoKmotarg, 
Wav*  Anolyzaa,  lino  FouN  Anelvflort.Diroctional 
Couplort.  Wtdo  Bond  RF  Troniformoro.  Cvttom 
Rodlo  Trontmmon. 
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fLECTRONS  AT  WORK  (continued) 

anti  resonant  frequencies  can  be  de¬ 
termined.  This  method  is  more 
convenient  than  direct  measure¬ 
ment  of  charge  or  voltage  but  it 
still  requires  the  use  of  laboratory 
instruments  capable  of  frequency 
determinations  within  0.1  percent. 
Such  measurements,  while  not  diffi¬ 
cult,  are  hardly  adaptable  to  pro¬ 
duction  testing. 

If  we  consider  the  equivalent  cir¬ 
cuit  for  a  piezoelectric  element  at 
resonance  the  impedance  reduces  to 
I  resistance  R  in  parallel  with  capaci- 
!  tance  C,  as  shown  in  Fig.  IB.  Re- 
'  sistance  R  =  f7/fc*  where  f/  is  a 
constant  depending  on  the  dimen¬ 
sions  and  mechanical  constants  of 
the  piezoelectric  element,  and  k  is 
the  coupling  coefficient.  For  a  unit 
of  given  size  and  fixed  mechanical 
properties,  k  can  be  evaluated  by 
measuring  R.  To  measure  R  a  fixed 
i  resistance  is  connected  in  series 
i  with  a  piezoelectric  element  as 
j  shown  in  Fig.  IB.  Voltages  V  and 
I  V»  are  determined  at  resonance, 
j  From  these  measurements  R  can  be 
I  evaluated  from  the  equation 

I  _  F,»«. (V,  4-  VV»-FJ«.*C.W) 
j  V*  -  (1  -I- 

j  When  the  coupling  coefficient  is 
;  greater  than  about  15  percent,  R 
I  is  small  compared  with  capacitive 
I  reactance  and  a  good  approximation 

I 

i  y 

I  R-R,  -y-z'y- 

\  Measurements  made  by  this 
method  indicate  that  except  at  very 
low  values  of  k,Ris&  valid  measure 
of  piezoelectric  activity. 

The  application  of  this  method 
to  production  testing  is  compara¬ 
tively  simple  and  does  not  involve 
elaborate  equipment.  The  output 
]  of  a  variable-frequency,  fixed-volt- 
I  age  oscillator  is  connected  across 
the  unit  being  tested  and  an  am¬ 
meter  is  used  to  measure  the  cur¬ 
rent  through  the  unit.  The  meter  is 
calibrated  by  measuring  units  of 
i  known  activity.  After  calibration 
j  piezoelectric  units  may  be  sorted 
for  activity  by  noting  the  deflection 
of  the  meter  and  rejecting  units 
that  pass  less  than  a  given  current 
i  value. 

I  This  article  has  been  abstracted 
;  from  a  paper  entitled  “A  Rapid 
I  Method  for  Evaluating  the  Activity 
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RF  INTOtFERENCE  SUPPRESSION  FIlTiRS  / 


When  ynu  must  break  the  noiae  barrier ^^ook  to  ASTRON— the  no^nu* 
facturer  best  qualified  to  meet  your  ling  needa  in  RF  luterf^i'cnce 
Suppression  Filters.  /  / 

Aatron  is  now  supplying  the,t6p  names  in  the  aircraft  and  ^Vctronica 
industries.  Astron  has  extensive  experience  in  filter  design  technique 
for  extreme  high  altitude  and  high  temperature  operation,  as  well  as 
for  extreme  variations  in  atmospheric  pressure.  All  Aotren  filters  are 
ruggedized  to  withstand  severe  vibration  and  shock.  MaximuTn  attenua¬ 
tion  with  unusually  small  size  and  light  weight  is possible  by  use 
of  special  capacitor  sections*,  specially  wound^itiductances,  and  other 
special  components  and  engineering  tcM^hniques.  The  desirable  charac¬ 
teristics  of  low  impedance  and  low  voltage^  drop  with  minimum  heating 
are  retained  and  improved  in  these  eubmini.aturiz^  filters.  Write  today 
for  complete  details,  outlining  your  specific  requirements. 


ASTRON  manufflctures  a  complete  line  of  dry  electrolytic 
capacitors,  int-ta!liz«l  paper  capacitors,  plastic  molded  y 
capMcilors,  standard  and  subminiature  paper  capacitors  and 


interference  filters  for  every  radio,  television 
electronic  use. 


DEFEND 'on -INSIST  ON 


tnpert  DMiiaiii  Rocli*  htantoMeiial  Cerf^  13  C.  4(Mi  St.,  H.  VX. 
k  CaaoSai  ChaHat  W,  Folatea.  IfiS'CarrarS  St.  Eatt,  Taroala. 
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ELECTRONS  AT  WORK 


(continiMd) 


of  Piezoelectric  Barium  Titanate", 
by  H.  I.  Oshry  and  Jan  Minkowski, 
presented  at  the  7th  National  In< 
strument  Conference  in  Cleveland. 


Two  R*C  Oscillator  Circuits 

By  H.  L.  Armstrong 

NMional  Rwarch  OounoU 
Ottawa,  OauMda 

The  resistance-capacitance  cou¬ 
pled  oscillator  has  been  in  com¬ 
mon  use  in  the  audio  and  low 
r-f  ranges  where  it  has  important 
advantages  over  most  other  types'. 
Essentially,  such  an  oscillator  con¬ 
sists  of  a  noninverting  amplifler 
whose  output  is  coupled  back  to 
the  input  by  a  resistance-capaci¬ 
tance  network  arranged  to  give 
minimum  attenuation  and  zero 
phase  shift  at  the  desired  fre¬ 
quency.  The  noninverting  amplifier 
has  usually  been  of  the  ordinary 
two-stage  resistance-coupled  type, 
but  other  arrangements  are  pos¬ 
sible. 

In  this  article  two  such  circuits 
are  described  using  respectively 
the  cathode-coupled  amplifier  and 
the  transitron  amplifier.  These  use 
fewer  components  than  do  the 
more  usual  arrangements.  In  addi¬ 
tion  the  circuit  leaves  one  grid 
free  to  be  used  for  keying,  gating 
or  modulation. 

A  circuit  diagram  of  the  cathode- 
coupled  oscillator  is  shown  in  Fig. 
1.  This  principle  has  been  applied 
to  oscillators  using  an  ordinary 
resonant  tank  circuit*,  but  the 
author  has  not  previously  seen  it 
used  with  resistance  coupling.  This 
unit  was  designed  for  fixed  fre- 


Are  You  Switching  to  Printed  Circuits? 

You  Need  CASTOMATIC^ mul 


Printed  circuits  save  on  solder  and  soldering  time.  In  this  work  you  don't  use 
much  solder  and  it  d(M>sn't  cost  much  compared  to  what  you  are  manufacturing. 
Therefore  the  solder  should  be  the  best  quality  you  can  buy  .  .  .  Federated 
CASTOMATIC  bar  solder.  Here’s  why  machine-cast  CASTOMATIC  is  the  best: 

1.  Free  of  Dross — the  patented,  pressurized  casting  system  keeps  air  out; 

harmful  dro88-pro<lucing  oxides  are  thereby  excluded.  Solder  flows 
freely  through  tiniest  o|)enings.  Your  solder  bath  stays  cleaner. 

2.  Uniform  Composition  —  electronically  controlled  machine  casting  eli¬ 

minates  segregation  of  constituents.  Joints  are  trouble-free.  Every 
bar  of  a  given  analysis  melts  at  the  same  temperature.  Each  piece 
of  a  bar  of  eutectic  solder,  for  example,  will  melt  at  almost 
exactly  362*F. 


Ask  for  a  sample  of  CASTOMATIC.  It  will  prove  itself.  Just  return  coupon  for 
prompt  action.  \ 

Pkliirt  itmrttsy  PhttKinuin  Ctrp.,  Gltn  Cmv,  N.  Y.  .  .. 


AMERICAN  SMELTING  AND  REFINING  COMPANY 
no  IROAOWAY,  NEW  YORK  S,  N.  Y. 

In  Conodoi  Fvdarotad  ASatali  Canada,  Ltd.,  Toronto  and  Montrool 

Q  Please  send  a  salesman. 

Q  Please  send  me  a  sample  of  CASTOAAATIC  solder. 


COMPANY  NAME 


ADDRESS 


FIG.  1 — Cbcnll  dIo«ram  oi  cothode- 
conpled  oadUator 
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Reliable 


Economka 


Compact 


MAGNETIC 


BINARY 


COUNTER 


PLUG 


PACKAGE 


MODEL 


1001 


SOL 


GATING  UNIT  PLUG  IN  PACKAGE  MODEL  1002 


Nine-stage  binary  counter  designed  ro 
perform  counting  functions  with  a  min¬ 
imum  of  components,  low  power  con¬ 
sumption,  and  maximum  reliability  Can 
be  used  to  perform  such  functions  as 
integration,  addition,  multiplication  and 
division  as  required. 


Can  be  used  with  LFE  Magnetic  Binary  Counter  Model  1001 
to  permit  pulse  multiplication  and  division,  scale  faaoring, 
and  other  funaions  as  required.  Provides  9  "and”  gates  and 
a  9  channel  "or"  gate. 


MAGNETIC  PULSE  SYNCHRONIZER  PLUG  IN  PACKAGE  MODEL  1003 


Provides  means  for  accepting  pulses  at  random  times  and 
synchronizing  them  with  pulses  occurring  at  known  times. 
Design  is  independent  of  tube  types  and  input  signal 
characteristics,  and  has  very  low  input  power  requirements. 


STABILIZED  D.C.  OPERATIONAL  AMPLIFIER  MODEL  1101  '  J 

Designed  to  provide  high  gain  and  low  drift  to  meet  the 
stringent  need  of  real  time  computation.  Has  low  phase  shift 
and  wide  bandwidth  resulting  in  excellent  performance  at  high 
solution  speeds.  Model  1101  may  be  used  with  any  standard 
commercial  chopper  having  a  make-before-break  contaa. 


POWER  SUPPLY  REGULATOR  AMPLIFIER  MODEL  1102 

Plug-in  packaged  control  amplifier  for  series  regiflated  D.C. 
power  supplies.  Designed  to  control  any  type  of  series  tube 
or  tubes  as  dictated  by  output  current  requirements.  Provides 
excellent  voltage  stability,  60  db.  ripple  rejection,  and  low 
output  impedance. 


Write  today  for  complete  information  on  LFE  Plug-In  Packages  or  other  precision  products 
including'  401  Wide-Band Oscilloscope,  tOl  Magnetometer,  Solid  Delay  Lines,  S02  Siakilized 
Micro-Ware  Oscillator  X  Band  and  803  Stabilized  Micro-Wane  Oscillator  S  Band. 


LABORATORY  for  ILiCTRONICR,  INC. 

7S.3  PITTS  STREET  •  iOSTON  14,  MASS. 
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(continued) 


FIG.  2 — Oscillogram  oi  calhods-couplod 
oscillator  output  with  gotinq  pulso 


quency  operation  at  about  400  kc. 
For  variable  frequency  operation 
the  two  22  auf  capacitors  can  be 
replaced  by  a  two-gang  variable. 
Output  is  taken  from  the  cathode 
giving  a  fairly  low  output  im¬ 
pedance.  The  circuit  shown  was  de¬ 
signed  to  be  gated  on  by  a  pulse 
from  a  low-impedance  source  ap¬ 
plied  at  the  gate  in  terminal.  If 
steady  rather  than  gated  operation 
had  been  intended,  the  points 
marked  X  would  have  been 
grounded  directly. 

Figure  2  shows  an  oscillogram 
of  the  output  when  the  oscillator 
is  gated  on  by  a  pulse  of  about 
10  microseconds  duration.  Gating 
pulse  is  also  shown.  The  output 
amplitude  is  about  2.5  volts  peak 
to  peak.  The  rapid  starting  and 
stopping  of  oscillations  is  apparent. 

Another  type  of  noninverting 
amplifier  is  the  transitron,  in 
which  the  suppressor  control  of 
screen  current  in  a  suitable  pen¬ 
tode  is  u.sed.  This  principle,  again, 
has  been  used  in  tank-circuit  (or 
negative-resistance)  oscillators*,  but 
the  use  in  a  resistance-coupled 
circuit,  which  is  shown  in  Fig.  3, 
is  believed  to  be  novel.  This 
oscillator  gave  an  output  amplitude 


with  WORKSHOP 
Microwave  Antennas 


Rwcwnt  installations  of  Work¬ 
shop  Microwave  Antennas 
have  replaced  hundreds  of 
telephone  lines  and  several 
coaxial  cables.  Railroads,  oil 
companies,  and  broadcast 
stations  report  remarkable 
savings  in  installation,  operation, 
and  maintenarKe  costs. 


REFLECTORS— >Precision-formed  aluminum 
and  laminated  fiberglas  reflecton. 
MOUNTINGS— Popular  3-  or  4-point 
mounts  can  be  supplied  with  all  antennas. 
R.  F.  COMPONENTS— Precision  machined 
and  heavily  silver  plated,  expertly  de¬ 
signed  by  the  Gabrid  Laboratories. 
ELECTRICAL  DATA— A  series  of  elabo¬ 
rate  measurements  of  both  pattern  and 
impedance  are  made  on  prc^uction  units 
to  assure  adherence  to  specifications. 
VSWR  measurements  across  the  band  are 
furnished  with  each  antenna. 
POLARIZATION— Either  vertical  or  hori¬ 
zontal  polarization  can  be  obtained  by  a 
simple  adjustment  at  the  rear  of  the  reflector. 
MODELS— Workshop  can  supply  micro- 
wave  antennas  covering  the  940,  2000 
and  7000  megacycle  bands.  A  wide  range 
of  antenna  sizes  and  feed  types  are  avail¬ 
able.  For  further  information  write,  or 
phone  Norwood  7-3300. 


Other 

WORKSHOP 

Products 


UHF  Trantmiltinfl  An- 
Innnnt — For  UHF  t*l«- 
viiion  broadcasting — n«w 
cosocanl  anlonna. 

Bancon  Antannnt — For 
f)r«,  polica,  taxicab,  and 
privat*  flaat  connnunico- 
tions. 

Fcwnbalic  Raflactars— 
Ovnr  50  diffarant  ra- 
flactor  sizat  and  focal 
langths. 


WORKSHOP  ASSOOATES  DIVISION 
THE  GABRIEL  COMPANY 


FIG.  3 — Circuit  diaqram  oi  tranailron 
oacUlator 
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TAYLOH  Built-up  Vulcanized  Fibre  1 

is  a  new  material  made  of  many  plies  of  homogeneous  vulcanised  jS 
fibre  btmded  together  with  a  special  resin  developed  in  Taylor 
Laboratories.  It  can  be  machined  with  the  same  facility  as  ' 
homogeneous  fibre,  has  high  dielectric  strength  and  is  available  in  any 
thickneae  desired.  Can  be  furnished  in  various  cokxs. 


Make  it  into  many  products  that  require  physical  and  electrical 
qualities  that  are  equal  to,  or  better  than,  that  of  the  equivalent 
thickness  of  homogeneous  fibre.  The  arc  resistance  at  the  adhesive  line 
is  equal  to  that  of  the  fibre  itself.  The  adhesive  is  unaffected  by  abrupt 
changes  in  relative  humidity.  It  gives  built-up  fibre  greater 
stability  .  .  .  resistance  to  distortion  caused  by  atmospheric  conditions. 
Edge  splitting  tests  have  proven  the  adhesive  stronger  than  the  fibre. 


Make  it  from  46'  x  5€*  sheets  in  any  thickness  desired.The  thickness 
of  individual  plies  can  be  varied  to  suit  your  particular  requirements. 

Make  sure  you  get  complete  information  on  this  versatile  new 
material.  Call  your  Taylor  engineer  ...  he  will  be  glad  to  work 
with  you  .  . .  see  where  it  can  fit  into  your  products.  Let  him  go  over 
your  requirements  for  laminated  plastics  also.  He  may  be  able 
to  suggest  ways  that  Taylor  Phenol,  Melamine  and  Silicone 
Laminated  Plastics  can  do  a  better  job  . . .  lower  your  costs. 

Taylor  Fibre  Co.,  Norristown,  Pennsylvania — La  Veme,  California 


TAYLOR 


Laminat«d  Plastics 
Vulcanized  fibre 
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INSTRUMEHT 

SWITCHES 


STOCK  MODEIS  FOR 


JOB 


There’s  nothing  like  stock  models  of 
Shallcross  Instrument  Switches  for  cutting 
equipment  cc4t  and  design  problems.  For 
over  20  yens  Shallcross  has  made  scores 
of  basic  ^itch  types  with  countless  vari¬ 
ations  for  practically  every  electric-elec¬ 
tronic  Application.  Single  or  multi-deck 
60  non-shorting  positions 
produced.  Contact  resistance 
than  0.001  ohm  is  a  feature  of  many 
pes.  Several  unique  switches— usually 
Special  items”  with  other  manufacturers— 
can  quickly  be  supplied  by  Shallcross  from 
stock.  For  a  fast  solution  to  any  prob¬ 
lem  involving  rotary  switches,  write  to 
SHALLCROSS  MANUFACTURING  CO., 

522  Pusey  Avenue,  Collingdale,  Pa. 

hallcross 
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of  about  25  volts  peak  to  peak,  and 
a  frequency  of  about  20  kc. 
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A-C  VoltEige  Regulation  With 
Ordinary  Transformers 

W.  G.  Shepard 
Physical  Research  UttU 
Boeing  Airplane  Company 
Seattle,  Washington 

Connecting  a  capacitor  of  the 
proper  value  in  series  with  the 
primary  of  a  transformer  results  in 
secondary  voltages  that  are  fairly 
independent  of  line  voltage.  Regula¬ 
tion  results  because  the  trans¬ 
former  core  is  operated  in  essen¬ 
tially  a  saturated  condition  so  that 
the  core  dimensions,  rather  than 
the  line  voltage,  determine  the  out¬ 
put  voltage. 

Because  of  the  large  size  of  the 
capacitors  needed  for  large  trans¬ 
formers,  this  investigation  was  con¬ 
fined  to  small  transformers.  One 
useful  application  for  transformers 
used  in  this  manner  is  to  supply  the 
first-stage  filaments  of  a  d-c  am¬ 
plifier  or  sensitive  vacuum-tube 
meter  circuit. 

Operation 

The  primary  of  the  transformer 
has  a  certain  inductive  reactance 


FIG.  ! — No-load  (A)  and  lood  (B)  phoM 
rolotionahlp  oi  lino  Tcltago  and  vollaqo 
acrou  capocitot-rognlatad  tzonaionnot 
primary.  Uno  vollago  U  doKod 
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Pressed  and 
Extruded  Shapes  to 
Close  Tolerances 


Engineered  Steatite  by  General  Ceramics 
offers  the  designer  and  engineer  both  excel¬ 
lent  electrical  and  mechanical  advantages 
and  the  economies  of  standard  catalog  body 
types.  Offers  low  loss  factor,  zero  moisture 
absorption,  high  surface  and  volume  resis¬ 
tivity,  high  tensile  and  great  compressive 
strength.  Steatite  insulators  can  be  produced 
to  countless  sizes  and  shapes  for  practically 
all  requirements. 
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Standard  Shapas' 
AVAILABLE: 
PILLAR  INSULATORS 
LEAD-IN  RUSHINGS 
ENTRANCE  RUSHINGS 
COAXIAL  CARLE 
INSULATORS 
LEAD-IN  INSULATORS 
SPREADER  INSUUTORS 
STRAIN  INSUUTORS 
COIL  FORMS 
SUPPORT  lARS 
COUPLING  INSUUTORS 


CUSTOM  DtSlGNS 
TO  SPtC»nCM»0N  - 

,  t,  iniulotors  con 

5-P"'°''l'°d  rn  ony  c.ie  or 
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IF  YOU  HAVE  A  PROBLEM - 

For  cocnplote  iafotinatioa  oa  Oonoral  Coramicr  Btoolite 
Iniulalon,  requost  tho  now  iihutratod  cotalof ;  for  anginaariiic 
aaaiataaca  oa  apaciftc  problama.  contact  a  Oaoaral  Caraotic*  Salas  Bngiaaar. 

CnAHIICS  and  STIATITI  CORP. 

Parlh^Amboy  4-5100 

GfNiRAt  OttflCiS  and  FlANTt  KfAStiV,  NiW  JilSfV 

UIN,  FEIliUlKS.  IICST  DSTT  lEFMCTOIIES.  (SEMIUI  STMEWAIE,  ISTEIVIOSS  MArsiU  AM  FEIIAMK  RAMETIC  (MES 
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STANDARD  and  HEAVY  DUTY  | 

INVERTERS  / 

For  Inverting  D.  C.  to  A.C Specially  Designed  ^ 

for  operating  A.  C.  Radios,  Television  Sets,  W 

Amplifiers,  Address  Systems,  and  Radio 
^  Test  Equipment  from  D.  C.  Voltages 
^  in  Vehicles,  Ships,  Trains,  Planes 
"  R  .  and  in  D.  C.  Districts. 
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ELECTRONS  AT  WORK  (cMliniMd) 

at  the  power  line  frequency.  The 
capacitor  chosen  should  have  a 
capacitive  reactance  somewhat  less 
than  the  inductive  reactance  of 
the  unsaturated  transformer  pri¬ 
mary.  The  total  reactance  equals 
Xu—X,  and  can  be  made  much  leas 
than  the  reactance  of  the  trans¬ 
former  primary  alone.  Thus  by 
placing  a  capacitor  of  the  proper 
value  in  series  with  the  primary, 
much  more  current  is  made  to  flow 
through  the  primary  and  therefore 
a  considerable  greater  voltage  than 
115  volts  is  developed  across  it. 

This  increased  voltage  and  cur¬ 
rent  has  the  effect  of  producing 
sufficient  lines  of  force  in  the  trans¬ 
former  core  to  saturate  it  and  so 
cause  considerable  decrease  in  the 
inductance  of  the  primary.  The  in¬ 
ductive  reactance  therefore  de¬ 
creases,  probably  becoming  much 
less  than  the  capacitive  reactance 
,  during  the  current  peaks.  The  ca- 
I  pacitance,  since  it  is  the  predomi- 
’  nating  reactance  during  these 
i  peaks,  serves  to  limit  the  current 
;  flow  and  thus  prevents  the  trans- 
;  former  from  overheating. 

Transformer  saturation  is  a 
cumulative  process  in  that  a  partial 
saturation  lowers  the  inductive  re¬ 
actance  causing  more  current  to 


FIG.  2 — Primary  current  (A)  with  load. 
Toltago  output  (B)  with  lood  ond  no-load 
Toltago  acroM  Mrioa  capacUor  (C)  com¬ 
pared  wMh  line  voltage  (dotted)  la  ca¬ 
pacitor-regulated  troaeformer 
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COMPANY 


STATE 


Please  send  me  free  folder  containing  samples  of  your  electrical 
sleeving  and  tubing. 


I  am  particularly  interested  in  insulation  for 


CITY .  ZONE 


VARFUX  CORPORATION, 
301  N.  ky  St.,  Rem,  N.  Y. 


Send 


this 


FOLDER 


SAMPLE 
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different  Test  Samples  of  ^ 
high-dielectric  ^ 

INSULATING 
TUBING  and  SLEEVING 


INCLUDES  SAMPLES  AND  DESCRIPTIONS  OF 
THE  FOLLOWING... 

YARGLAS  SILICONE  ciau  H  intuUting  matcrialt  were 
pioneered  by  our  Laboratory.  Retain  flexibility,  electrical 
properties  and  mechanical  strength  in  temperatures  ranging 
from  — 85*F.  to  500*F.  Available  in  tubing,  sleeving,  lead 
wire,  tying  cord. 

PERM AFIL-IMPREGN ATED  YARGLAS  TUI  ING  F 1  b  e  r  g  1  a  s 
braid  coated  with  General  Electric’s  Permafil  resin.  Ex< 
tremely  tough,  resistant  to  solvents  and  elevated  tempera¬ 
tures,  highly  flexible.  Can  be  bent  or  twisted  with  little  or 
no  loss  of  dielectric  strength.  Coils  and  standard  36"  langths. 

YARGLAS  SLEEYING  AND  TURING  Numerous  types  and 
grades — including  synthetic-treated,  varnished,  lacquered, 
saturated,  litawall  and  others. 

YARGLAS  NON-FRAY  SLEEYING  Fiberglas  braid  normalised 
to  remove  all  organic  impurities.  It  will  withstand  tempera¬ 
tures  up  to  1200*F.  Recommended  where  dielectric  prop¬ 
erties  are  not  paramount.  Three  types  available. 


YARFLO  TURING  AND  SLEEYING  Vinyl-coated  Fiberglas  in 
full  range  of  sixes,  colors  and  grades.  Extremely  flexible 
with  excellent  heat  aging  qualities.  Low  priced. 

YARFLEX  COnON  TURING  AND  SUEYING  Varnish  or  lac 
quer  impregnated  —  for  applications  where  MIL-I-3190 
Class  A  materials  are  specified.  All  NEMA  grades. 

SYNTNOLYAR  EXTRUDED  TURING  Made  in  various  stand- 
ard  formulations  of  vinyl  polymers.  Has  high  dielactrie  and 
tensile  strength — will  not  support  combustion  nor  absorb 
moisture.  Type  EG  Approved  under  MIL-I-631A.  Several 
others  to  meet  special  requirements. 


NEW  I  YARGLAS  SILICONE  RURRER  SLEEYING  AND 
TURING— the  culmination  of  5  years  of  research— for 
applications  requiring  extraordinary  flexibility.  Oc 
tails  on  request. 
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Fansteel  and  other  leading  capacitor  man¬ 
ufacturers.  Ask  for  current  information  bul¬ 
letins  on  Fansteel  Tantalum  Capacitors 


3240IC 


ILECTRONS  AT  WORK 


ARE  BASIC 
c  trend . 


flow,  which  in  turn  further 
saturates  the  core,  and  so  on. 

Tjrpical  oscillographs  of  the  volt¬ 
age  and  current  phase  relation¬ 
ships  with  respect  to  the  input  line 
voitage  are  shown  in  Fig.  1  and  2. 
Figure  3  shows  a  vector  diagram 
of  the  relationship  to  be  expected 
between  the  line  voltage,  the  pri¬ 
mary  circuit  current  and  the  voltage 
across  the  saturated  primary.  The 
vector  relationship  shown  is  an  ap¬ 
proximation.  In  general  the  rela¬ 
tionship  applies  only  to  the  funda¬ 
mental  part  of  the  current  and 
transformer  primary  voltage  waves, 
since  both  of  these  waves  contain 
harmonics. 

One  factor  to  be  watched  when 
using  this  technique  is  the  trans¬ 
former  temperature.  Because  of  the 


Now,  through  the  use  of  tantalum,  new  high  standards 
of  electrolytic  capacitor  performance  are  available.  The 
tantalum  oxide  film  is  the  most  stable  dielectric,  chemi¬ 
cally  and  electrically,  yet  discovered.  As  a  result.  Tan- 


harmonics  present,  eddy-current 
loss  is  expected  to  be  higher  than 
when  the  transformer  is  used  in 
the  usual  way.  This  is  especially 
true  when  thick  laminations  are 
used. 


talum  Capacitors  offer  advantages  not  found  in  any  other 
electrolytic  type— long  life,  space  saving,  wide  temperature 
range,  excellent  frequency  characteristics,  no  shelf  aging. 
Tantalum  Capacitors  arc  made  by  — 


NORTH  CHICAGO.  ILUNOIS.  U.  S.  A. 

Tmnitlmm  Capmeitors.. .  DtptmJ^ibl*  Sinct  1930 


Capacitor  Size 

Various  values  of  capacitance 
were  tried  for  each  transformer. 
The  capacitance  determines  the 
degree  of  saturation  of  the  core 
and  has  an  effect  on  the  voltage 
output  and  the  amount  of  load 
possible.  If  the  capacitor  is  too 
small,  saturation  is  not  reached  and 
the  transformer  does  not  regulate. 
Tests  made  with  a  variable  line 
voltage  showed  that  if  the  capacitor 
is  sufficiently  large  the  transformer 
snaps  into  regulation  as  the  line 
voltage  is  increased.  This  happens 
because  the  saturation  is  cumula¬ 
tive,  as  before  mentioned.  Regu- 


■  r  j  fSJfT  J ::  j;  ||Ji 


Fansteel 


TANTALUM 

CAPACITORS 


ACTUAL  Size 


I.S  mfd  ot  I7S  wvdc 


[  tcioss  raiN«n 

IIT«  M  IMI 


FIG.  3 — ^Vector  diagram  of  ralotlon  b»- 
twMn  prlmoTT  currant  and  Toltag* 
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this  TV  set  IMPROVES  WITH  AGE 

Five  years  old  next  week — and 
now  better  than  ever.  When 
the  original  tube  wore  out  it 
was  replaced  with  a  Rauland. 
Now  pictures  are  brighter, 
sharper,  clearer.  Another 
Rauland  success  story— your 
cue  to  sell  improvement  through 
replacement  with  Rauland — 
and  chalk  up  plus  business. 

TIE  IMKUB  CliriUTIII  4245  Mill  KNOX  mWl 
eilCMO  41.  NlWtIS  •  iHKHT  5  $011 
ZENITI  xnstOlUT 
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ELECTKONS  AT  WORK 


(continued) 


lation  does  not  cease  until  the  line 
voltage  is  considerably  reduced,  at 
which  time  the  action  is  again  a 
snap  action.  If,  on  the  other  hand, 
the  capacitor  is  too  large,  too  much 
heat  is  developed  in  the  trans¬ 
former. 

Because  of  the  increased  voltage 
across  the  primary,  the  secondary 
voltage  exceeds  the  rated  output. 
This  means  that,  either  a  trans¬ 
former  with  a  lower  voltage  rating 
than  the  desired  output  voltage 
must  be  used,  a  resistance  must 
be  placed  in  series  with  the  load  or 
turns  must  be  removed  from  the 
secondary.  The  latter  is  an  easy 
operation  since  the  secondary  wind¬ 
ing  of  a  filament  transformer  is  on 
the  outside. 


MODEL 

S-ll-A 


High-Power  Klystron 
Amplifier 

By  John  Jasbero 

HeMearch  Aanocinle 
Microwave  Laboratory 
Stauforit  I'niveraity 
St  an  for  it,  Calif. 


The  high-power  klystron  amplifier 
shown  in  cross-section  in  Fig.  1  is  a 
continuously  pumped  tube  designed 
to  provide  power  at  10.5  cm  for  the 
1-bev  linear  electron  accelerator 
now  nearing  completion  at  the  Stan¬ 
ford  Microwave  Laboratory.  The 
accelerator  will  use  21  of  these 
tubes,  each  delivering  17  megawatts 
peak  power  in  2-ti.sec  pulses,  with  a 
60-cycle  repetition  frequency. 

The  tube  is  a  gridless,  three  cav¬ 
ity  klystron  usifig  an  oxide-coated. 


SiM0l 

It"  *  5"  «  7' 
CM  fovndt 


ANOTHER  EXAMPLE  0 


PIONEERING 


TIm  industrial  POCKETSCOPL  nodtl 
S'11'A,  has  tMCOfflt  Antrlca's  most  popular  DC 
taopM  oseilioscopa  bocaasa  tH  Its  small  siza,  tt|tit 
wo^  and  uni^  flaxibiUty.  This  compact  In* 
strumont  has  Moirtical  vartlcal  and  hortzantal 
ampIMars  which  parmit  tha  obsarvatlon  of  law 
Iranoancy  rapoUtivo  phonomona,  whila  slmul- 
tanoottsly  allmlnatint  undosIraUa  traca  bounca. 
Each  ampiflar  sansitivity  Is  0.1  Volt  rms/bich. 
Tha  fraqnancy  rasponsas  ara  Hkowlsa  Idantical, 
within  —2  db  from  DC  to  200  KC.  Thoir  total 
undistartad  autputs  parmit  allactiva  traca  axpan- 
slan  of  twica  tlw  scraan  diamatar.  Tha  Intamal 


swaap  lanarator  is  cooUnuousiy  variaMa  from  3 
cydas  ta  SO  KC  and  can  ha  synehronizad  from 
p^va  coini  siinals.  Raturn  traca  Manklnf  Is 
optional.  Intansity  modulation  is  accompllshad  by 
connoctini  eithor  diroctly  to  tha  (rid  af  tN  thrN- 
Inch  cathodo  ray  tuba  or  thru  an  ampHlor  havini 
a  lain  of  approximaMy  10  and  a  flat  rasponsa  to 
500  KC.  Diract  intensity  modulation  thrashold 
voltaia  is  approximatoly  1  volt  rms.  Additional 
provlsior.s  for  dIract  accass  to  all  tha  dafloction 
piatas,  tha  sacand  anoda,  and  tha  ampIMar  output 
torminals  axtand  tha  usafulnass  of  tha  S*11*A 
many  foM. 


WATERAAAN  PRODUCTS  CO.,  INC. 

rHIlADElPHIA  25,  PA.  WATBUtAN PltODUCnMEtUM 


S-4-A  9A1t  fmMMPii 

f-S-A  LAB  mlMBOBPI 

S-13-B  iANlMd  BAKiCeW 

t-iA-A  HmsAM  ptiaerrtcopi 


S-tS-A^TWIN  TUU  CSSBBC^ 

aim  RAYoanc*  c«hi«4» 

|KEr1  Ray  T«Imi  ami  OMmt 

AuaclaS«4  l<|iri|»MaNt  -  t 


Linaar  accaUrotor  with  row  of  klyatrons 
unita  at  right 
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ducing  manufacturing 
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ICRUCIBLEI  i"  special  purpose  steels 

ALNICO  PERMANENT  MAGNETS 

CRUCIBLE  STEEL  COMPANY  OF  AMERICA,  GENERAL  SALES  OFFICES.  OLIVER  BUILDING.  PITTSBURGH.  PA. 

STAINLESS  •  REX  HlOH  SPEED  •  TOOL  •  ALLOY  •  MACHINERY  •  SPECIAL  PURPOSE  STEELS 


^  ^mpere  turn,  /  / 
ii|/pulse 

/  liiow  avatlal/le  /  / 

T  lT 


proving  their  products 


the  use  of  this  new,  capacitor 
Nistharge-type,  impulse  magnetizer  — • 
another  example  of  Crucible’s  leadership 
in  serving  industry. 

This  Crucible  development  has  an  im¬ 
proved  firing  circuit ...  is  more  compact 
.  .  .  requires  less  maintenance  .  .  .  and 
results  in  more  efficient  magnetization. 

For  further  information  on  the  avail¬ 
ability  and  operation  of  the  Crucible 
Impulse  Magnetizer,  write  to  Crucible 
Steel  Company  of  America,  General  Sales 
Offices,  Oliver  Building,  Pittsburgh,  Pa. 
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ELECTRONS  AT  WORK 


(contimicd) 


The  Hathaway  TYPE  RS-10 
PRECISION  STRAIN  INDICATOR 


Measure  and  Record 
Strain  with 
_  PRCCISION 


6-chann«l 

unit 


FOR  PRECISION  MEASUREMENTS  OF 
STATIC  STRAIN 

Static  strain  in  1  to  50  channels  can  be  nteasured  in 
rapid  succeuion.  Individually*calibrated  21 -inch  dial 
provides  an  accuracy  of  14,  percent.  Smooth  and 
accurate  balancing  controls  for  each  channel.  Con* 
tinuously>variable  gage-factor  adjustment. 


FOR  RECORDING  DYNAMIC  STRAIN 

The  RS-10  can  be  used  with  an  oscillograph  (such  as 
the  Hathaway  type  S14-C)  for  recording  dynamic 
strain,  providing  accurate  balancing  and  nteans  for 
precision  calibration  of  the  records. 


MULTI-CHANNEL  PRECISION  MEASUREMENTS 
or  STATIC  STRAIN 

DYNAMIC  STRAIN  RECORDING  TO  300  CPS 
WITHOUT  AMPUNERS 
Wrlt9  for  Catalog  Shoot  3H4K  for  dotalls. 

Writ*  for  Your  Froo  Copy  of  Hathaway  Enginooring  Nowt 


indirectly  heated  cathode.  The  ca¬ 
thode  structure  is  insulated  from 
the  tube  by  a  housekeeper-type 
glass  seal,  which  will  withstand  400- 
kv  peak  pulse  voltage.  The  cathode 
assembly  is  sealed  to  the  tube  by  a 
weld  made  on  two  nickel  eyelets. 
The  cathode  may  be  reached  for 
cleaning  and  recoating  the  emitting 
surface,  by  cutting  off  the  weld. 
After  repairs  are  made  the  eyelet 
is  rewelded. 

In  operation  the  cathode  is  pulsed 
negatively  with  respect  to  the  rest 
of  the  tube,  which  is  grounded.  The 


-COLLECTOR 


TUNING 

.-MICROMETER 


FIG.  1 — CroM  Mcttoa  oi  IT-mogawatt 
klystron 


peEtk  input  power  is  100  megawatts. 
The  cavities  and  drift  tubes  are  sur¬ 
rounded  by  focusing  coils  that  keep 
the  beam  from  spreading  until  it 
hEts  passed  the  output  cavity.  The 
r-f  structure  and  collector  are  water 
cooled.  Input  and  output  are  fed 
through  resonant  windows,  glass  on 
the  input  and  ceramic  on  the  output. 
The  output  window,  not  shown  on 
the  drawing,  is  a  separate  unit 
bolted  to  the  output  waveguide  and 
is  still  an  experimental  item. 
Standard  S-band  waveguide  is  used 
on  input  and  output.  The  output 
waveguide  is  evacuated  to  prevent 
voltage  breakdown. 

The  klystron  is  operated  verti- 
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I  Q  MmI  m  ot 

'  WESTERN  ELECTRONIC  SHOW 
Son  Froncisco . Ang.  19-21 


EInctronic  nnginnnrt  orn 


goining  onn  or  all  of  thoto 


product  advanfogot  from 


motollizod  coramic*  Idoolly 


tuitod  for  toft  toldoring: 


•  Marked  improvomontt  in 


stability 


•  Bottor  procition 


•  More  ruggod  construction 


all  operating  conditions) 


•  Space  savings 


•  Lower  costs  of  units 
or  assemblies 


•  Simplification 


For  ror'Orni’-.ondcitiOn ,  on 
your  problem-!,  sr-ncl  sFetebe- 


the  newly  engineered  AISiMag 


•  Increased  reliability  (Under 


and  complete,  dftci.ils 

op’erafinp  condi'lun 


ELICTRONS  AT  WORK 


(contiiiued) 


For  Parts  that  must  be 
F— PUT  BACK— BUnOt 


cally  with  the  cathode  in  an  oil- 
hlled  tank  containing  a  6-to-l  pulse 
transformer  and  an  isolating  fila¬ 
ment  transformer.  Conventional 
artificial  transmission-line  circuits 
with  resonant  charging  are  used  in 
the  modulator  supplying  up  to  67-kv 
pulses  to  the  transformer  primary. 
Switching  is  done  by  triggered 
gaps. 

Typical  operating  conditions  for 
the  tube  are : 

Peak  beam  voltage . . .  296  kilovolts 
Peak  beam  current . . .  190  amperes 
Peak  power  output ...  17  megawatts 

Power  gain  . 33  db 

Efficiency . 33  percent 

Tubes  have  run  for  several 
hundred  hours  under  these  condi¬ 
tions  and  have  been  tested  to  over 
20-megawatts  output.  Other  tubes 
have  operated  the  accelerator  for 
periods  up  to  a  year  at  somewhat 
lower  levels.  No  failures  have  been 
directly  due  to  cathode  failure,  most 
breakdowns  being  caused  by  failure 
of  the  output  window  after  pro¬ 
longed  operation  at  high  power. 


LOCKS  TIGHT  WITH  A  QUARTER  TURN 

Always  at  correct  tension 


Lion  Fasteners  are  right  for  buttoning  parts  that  must  be  removed 
repeatedly  tor  inspection,  maintenance,  or  other  reasons. 

Vibration  cmd  shock  can't  loosen  a  Lion  Fastener.  Even  on 
Inexperienced  service  man  can't  replace  it  wrong.  A  quarter  turn 
opens  it.  Another  quarter  turn  locks  it.  The  tension  is  designed 
into  it. 

Lion  Fastener  Spring  Assembly  is  quickly  spot  welded  or  riveted 
in  place.  The  stud  cozmot  be  lost.  It  is  grommeted  tight  to  the  sheet. 
They  will  button  sheets  .040  plus  or  .020  minus  over  or  under  standard 
rating.  The  misalignment  is  os  much  os  .156.  The  one-piece  forged 
stud  is  tested  to  1425  lbs.  Write  today  for  demonstration  kit  and 
application  data. 


PERTINENT  PATENTS 


Patent  2,631,277  for  a  "Flight 
Hazard  Warning  System”  was 
recently  granted  to  Marvin  Skoller, 
assignor  to  the  Hughes  Tool  Co.,  of 
Houston,  Texas. 

The  purpose  of  this  invention  is 
to  provide  a  warning  signal  within 
the  pilot’s  view  or  his  hearing 
when  the  aircraft  he  is  guiding  ap¬ 
proaches  an  obstacle  in  its  path, 
such  as  mountainous  terrain  ahead. 

To  accomplish  this  the  inventor 
has  provided  a  pulse-type  uhf  trans¬ 
mitter  that  sends  out  short  bursts 
of  r-f  energy.  An  associated  gate¬ 
forming  circuit  and  delay  lines 
energize  a  receiver  for  a  period  of 
time  covering  some  predetermined 
range.  Echoes  of  the  energy  bursts 
are  received  in  a  superheterodyne 
receiver  when  gated  to  do  so,  where¬ 
upon  the  equipment  provides  a 
visible  and  audible  warning  signal 
when  the  echoes  received  are  within 
the  range  for  which  the  equipment 
has  been  set.  The  circuit  of  the  in- 


TYPICAL  APPLICATIONS:  INSPECTION  PLATES  •  COWLING 
ELECTRICAL  PANELS  •  CABINETS  •  DUCTWORK 


jr£€  DEMONSTRATION  KIT  contains 
sample  Lion  Fasteners  to  help  you  visualize  their 
adoptability  to  your  product.  Write  on  your  compony 
letterhead.  No  obligation. 


Hi  FASTENERS,  INC.  hb 

500  MAIN  ST.,  HONEOYE  FALLS,  N.  Y. 
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FOR  APPLICATIONS 


''Unitized”  Pulse  Control  Equipment 

saves  engineering  time  and  money 


When  you  use  Burroughs  “Uni¬ 
tized”  Pulse  Control  Equipment, 
you  eliminate  much  of  the  costly, 
time-consuming  work  of  developing 
electronic  test  circuits.  There  is  a 
Burroughs  pulse  control  unit  for 
practically  every  basic  function  in 
pulse  circuit  engineering.  You  need 
only  plan  a  block  diagram  of  the  pulse 
circuits  you  want,  assemble  the  neces¬ 
sary  Burroughs  units  in  the  plug-in 
rack  and  interconnect  them  with  the 
various  standard  coaxial  cables  and 
accessories.  This  can  be  done  because 
each  unit  performs  oru  basic  operation 
such  as  generating,  counting,  mixing, 
gating,  or  delay. 


JUST  "PLUG  IN”  A  BURROUGHS  PULSE  GENERATOR 


Any  of  the  three  pulse  generators  offered 
by  Burroughs  demorutrates  the  practical 
one-basic-function  principle  behind  Bur¬ 
roughs  “Unitized”  Pulse  Control  Equip¬ 
ment  . . .  you  simply  select  the  pulse  gen¬ 
erator  for  the  job  and  plug  in  the  cables. 

Burroughs  Pulse  Generator,  Type  1002B, 
generates  0.1  microsecond  pulses  at  fre¬ 
quencies  condnuously  variable  from  0.2 
megacycles  to  4.5  megacycles  in  four 
overlapping  bands.  A  calibrated,  L-C 
controlled,  sine-wave  oscillator  controls 


the  frequency.  Output  amplitude,  which 
is  only  affected  by  frequency  changes  in 
the  ranges  above  2  megacycles,  can  be 
varied  from  10  to  32  volts  and  the  polar¬ 
ity  of  the  putput  pulse  is  reversible. 

Like  other  Burroughs  units,  this  pulse 
generator  is  designed  and  engineered  so 
that  it  can  be  added  to  equipment  now 
in  use,  selected  as  a  basic  component  of 
new  equipment,  or  used  repeatedly  for 
testing  or  as  a  component  in  future 
pulse  control  jobs. 


For  Jtdl  information  on  Burroughs  “Unitized"  Pulse  Control  Equipment^  call  or  write  Department  I'd, 
Electronic  Instruments  Division,  Burroughs  Research  Center,  511  M  Broad  A.,  Philadelphia  23,  Pcs, 


PULSE  GENERATORS 
COINCIDENCE  DETECTORS 
PULSE  DELAY  CIRCUITS 
FLIP-FLOP  CIRCUITS 
PULSE  GATERS 
CHANNEL  SELECTORS 
MIXERS 
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ELECTRONS  AT  WORK 


(coatiautd) 


vention  is  shown  in  Fig.  1. 

Obstruction  warning  systems 
such  as  the  Skoller  invention  might 
well  be  standard  equipment  in  all 
commercial  and  military  aircraft 
since  the  type  of  equipment  dis¬ 
closed  should  not  be  costly. 

T-W  AmpHfitr 

A  traveling-wave  amplifier  tube 
of  an  unusual  configuration  for 
microwaves  is  the  subject  of  patent 
2,620,458  issued  to  Percy  L. 
Spencer  of  West  Newton,  Mass, 
and  assigned  to  the  Raytheon  Mfg. 


It  has  been  customary  to  build 
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TNE  COMPANY 

Hughes  Research  and  De¬ 
velopment  Laboratories, 
located  in  Southern  Cali¬ 
fornia,  form  one  of  the 
nation's  leading  electron¬ 
ics  organizations.  The  per¬ 
sonnel  are  presently  en¬ 
gaged  in  the  development 
and  production  of  ad¬ 
vanced  electronics  systems 
and  devices. 

AREAS  OF  WORK 

The  communication  group 
is  concerned  with  the  de¬ 
sign  and  development  of 
unique  radio  communica¬ 
tion  systems  and  with  ex¬ 
ploiting  new  radio  com¬ 
munication  techniques. 
/Specialists  in  propagation 
phenomena,  antenna  sys¬ 


tems,  network  theory, 
magnetic  recording,  wide¬ 
band  amplification,  and 
intricate  electromechani¬ 
cal  devices  are  active  in 
this  program. 

THE  FUTURE 

Engineers  who  enjoy  a 
variety  of  problems  re¬ 
quiring  originality  and 
ingenuity  find  the  proper 
environment  for  personal 
advancement  in  these  ac¬ 
tivity  areas.  Widespread 
future  application  of  ad¬ 
vanced  communication 
techniques  will  enable  the 
Hughes  engineer  to  take 
full  advantage  of  his  ex¬ 
perience  as  the  Company 
expands  commercially. 


PlLOTT  MCTfIT 


FIG.  1 — FUghl4iaBatd  worninq  daric* 
•mploya  pulaad  nhf  troasmlttar.  Ba- 
caivar  la  qotad  to  accapi  raflactad  acboaa 


Advancemrnls  In  tk» 
fUldi  of  wave 
propagMUm, 
translation  of 
Information, 
communication  theory, 
circuit  ttchniques 
and  equipment 
miniaturization  have 
created  a  number  of 
new  openings  for 
qualified  engineers  In 
the  Hughes  Advanced 
Electronics 
Laboratory. 


traveling-wave  tubes  in  an  elon¬ 
gated  configuration  with  a  helical 
waveguide  structure  down  the 
center  of  the  tube. 

In  the  present  invention  the  in¬ 
ventor  wraps  the  helical  waveguide 
up  in  a  toroidal  form  and  thereby 
conserves  space  and,  he  claims,  re¬ 
duces  manufacturing  costs  and 
facilities. 

A  cutaway  view  of  the  micro- 
wave  amplifier  is  shown  in  Fig.  2A. 
Figure  2B  shows  the  internal  de¬ 
tails  looking  down  on  the  structure. 

The  cathode  and  heater  are 
familiar  structures.  The  control 
electrode  is  a  disk-like  structure 
with  pins  projecting  vertically 
downward  between  the  turns  of  the 
toroid  of  the  helical  waveguide 
through  which  the  microwave 
energy  is  transmitted.  The  outer 
magnetic  field  coil  maintains  the 
circular  field  to  contain  the  micro- 
wave  energy  within  the  waveguide 
toroid. 

In  operation  microwave  energy 


IVrite  today,  giving  details  of 
qualifications  and  experience. 
Assurance  is  required  that  re~ 
location  of  the  applicant  will 
not  cause  disruption  of  an  ur¬ 
gent  military  protect. 


Scientific  i  culver  erry, 
and  j  LOS  ANOELBS 
Engineering  i  county. 
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HUGHES  GERMANIUM  DIODE  ELECTRICAL  SPECIFICATIONS  AT  25*  C 


iMt  Mtiimum  Hinimum 
tnvfPM  Forwtrd 
Invta*  Working  Curront 
Voltogo*  Voitago  ^  -fl  V 
(volts)  (volts)  (ms) 


Mssimum 

Ifivorso 

Currant 

(ma) 


HTMA 

Tyga 


DaKnption 


High  L 

Back  \H99 

Rasistanca  "““nTioO 


High 

Sack  I  IN97 
Rasistanca 


^hat  vettaga  at  which  dynamic  rasistanca  it  laro  undar  spacifiad  cpndittons.  Cach  Hughas  Oioda  is 
auNactad  to  a  voitaga  hsmg  Imaarly  at  90  volts  par  sacond. 

Formarty  1N69A.  t^armarly  tN70A.  Iformarty  1N81A. 


SvaicviSacUr 
Salat  OapartaiaRt 


Hughes 


Address  Inquiries  to  Dept,  E 


AiaCRAPT  COMPANY 
CULVER  CITY 
CALIFORNIA 
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GLAss.TO.METAL  fusion  sealing  for  electrical 
stability  is  an  exclusive  feature  of  Hughes 
Germanium  Diodes.  The  final  seal  in  pre¬ 
cision  assembly  operations  is  made  at  a  tem¬ 
perature  exceeding  700®  C. 

Proved  in  billions  of  vacuum  tubes,  the 
glass-to-metal  seal  has  been  incorporated  to 
full  advantage  in  diode  manufacture  for  the 
first  time  by  the  Hughes-developed  process  of 
fusion  sealing.  The  result  is  a  unique  germa¬ 
nium  diode  whose  elements  are  encased  in  a 
rigid  one-piece  glass  envelope,  which  assures 
permanent  freedom  from  moisture  penetration. 

The  Hugher  Germanium  Diode,  developed 
by  Hughes  Research  and  Development  Lab¬ 
oratories,  employs  no  wax  or  solder,  and  has 
no  mechanical  joints  or  pressed-in  parts  to 
shift  position. 

To  insure  the  satisfactory  operation  of 
Hughes  Diodes  under  adverse  conditions  of 
moisture,  vibration,  and  severe  shock,  a  100 
per  cent  testing  procedure  has  been  devised 
which  invites  instabilities  to  occur  prior  to 
shipment  and  assures  rejection  of  every  defec¬ 
tive  diode.  Each  Hughes  Diode  is  humidity- 
cycled,  temperature-cycled,  and  jan  shock- 
tested. 

Hughes  Germanium  Diodes  have  proved 
consistently  able  to  meet  exacting  requirements 
in  airborne  electronic  equipment  for  naviga¬ 
tion,  fire  control  and  guided  missiles. 

Volume  orders  for  most  types  of  Hughes 
Diodes  can  be  filled  from  stock.  Diodes  are 
also  tested  to  special  specifications,  including 
high-temperature  electrical  requirements. 


FUSION 

SEALED 

IN 

GLASS 

for  electrical 
stability 


Hughes 

Diodes 


*  are 


SALVANOMETERS 

for  special  applications 


^upet  •Senditive 


SINGLE  UNITS  FOR  PRECISE 
LABORATORY  MEASUREMENTS 


Specifications: 

Size:  Height  5",  Base  4"  square. 
Weight  1  pound,  8  ounces. 


Sensitivity:  15"  Deflection  per 
microampere  at  distance  of 
one  meter. 

Frequency:  One  cycle  per  second 
natural  frequency.  Other  fre- 
q  u  e  n  c  i  e  s  and  sensitivities 
available. 


Resistance:  4000  ohms. 


Price:  $100.00  complete. 


MULTIPLE-ELEMENT 

GALVANOMETERS 

AT  LOW  COST 

Size:  Height  3",  Width  2" 

Lenath:  Dependent  upon  number 
of  element  positions  which  are 
on  .140"  centers  and  in  quanti¬ 
ties  of  4  to  50  per  housing. 

Frequency:  Standard  140  cps. 
Other  frequencies  available  on 
special  order. 

Sensitivity:  Standard  15  ohm  140 
cycle  suspension  gives  a  7"  de¬ 
flection  per  milliampere  at  a 
distance  of  12". 


Mirrors:  Standard  10"  radius  of  curvature.  Spherical.  First  surface  .040" 
wide  X  .115"  long.  Other  focol  lengths  available. 


Price:  25  Elements  in  25  position  housing  without  vertical  adjustment 
$1,000.00.  Other  models  with  vertical  adjustment  and  isolated  circuits  at 
slight  extra  cost. 


Wr/te  us  for  quotation  on  your  special  galvanometer  needs 


TECHNICAL  INSTRUMENT  CO.,  INC. 

3732  WBSTHEIMER  RD.  HOUSTON  6,  TEXAS 


ELICTRONS  AT  WORK  (continued) 

to  be  amplified  is  applied  to  the  in¬ 
put  of  the  waveguide  by  means  of  a 
coupling  loop.  The  energy  is  propa¬ 
gated  around  the  helical  waveguide 
and  extracted  by  a  coupling  loop  at 
the  output  waveguide.  The  helical 
form  of  the  waveguide  reduces  the 
phase  velocity  of  the  microwave 
energy  to  a  value  below  the  speed 
of  light. 

Electrons  emitted  by  the  cathode 
are  influenced  by  the  electric  field 
between  the  cathode  and  helical 
waveguide  structure  and  the  mag¬ 
netic  field  in  the  space  between  the 
cathode  and  waveguide  to  follow 
paths  taken  by  the  electrons  in  a 
conventional  magnetron.  In  follow¬ 
ing  such  paths  the  electrons  give 
up  their  energy  to  the  microwave 
energy  traveling  along  the  wave¬ 
guide,  resulting  in  amplification  of 
the  microwave  energy  when  ex¬ 
tracted  from  the  waveguide. 

Phase-Modulation  Repeater 

An  ingenious  microwave  pulse  re¬ 
peater  system  employing  a  phase- 
modulation  technique  with  travel¬ 
ing-wave  tubes  is  the  subject  of 
patent  2,619,543  granted  to  Cassius 
C.  Cutler  of  Gillette,  N.  J.,  and  as¬ 
signed  to  Bell  Telephone  Labora¬ 
tories  of  New  York. 

Ordinarily,  microwave  repeater 
systems  require  complex  and  costly 
equipment  incorporating,  receiving, 
demodulation,  remodulation  and 
transmitting  apparatus. 

In  the  instant  invention  all  of  the 
operations  are  performed  in  a  single 
vacuum  tube  with  its  associated 
equipment  thereby  effecting  a  re¬ 
duction  in  overall  cost. 


FIG.  2 — Toroidal  traYolinq-woro  ampll- 
itor  tubs 
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ELECTRONS  AT  WORK 


(contiiiMd) 
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FIG.  3 — Puls«-r«p*at«r  using  hsUcol 
woTsgulds 


In  Fig.  3  a  single-tube  pulse  re¬ 
peater  is  illustrated  wherein  there 
is  provided  a  traveling-wave  tube, 
so  designed  as  to  permit  a  pulse- 
modulated  microwave  signal  input 
to  the  helical  waveguide  structure 
within  the  tube  and  the  application 
of  a  periodicEdly  varying  signal  to 
the  output  of  the  helical  whveguide. 
The  latter  signal  is  related  to  the 
incoming  signal  in  such  a  way  as  to 
phase-modulate  the  signal  passing 
through  the  ‘helical  waveguide. 

Practically,  the  electron  beiun  of 
the  traveling-wave  tube  is  modu¬ 
lated  by  a  sinusoidal  wave  of  the 
same  frequency  as  the  pulse-  repeti¬ 
tion  frequency  of  the  incoming 
wave.  The  frequency  and  amplitude 
of  the  phase-modulating  wave  are 
so  chosen  that  the  amplification  of 
the  lunplifier  may  be  varied  over 
wide  limits  effectively  to  gate  the 
applied  pulses  or  to  generate  pulses 
from  a  c-w  signal  to  the  amplifier. 

The  resultant  effect  of  the  opera¬ 
tion  is  to  shift  the  frequency  so 
that  the  energy  is  retransmitted 
from  the  output  at  a  different  fre¬ 
quency.  It  is  claimed  that  by  this 
technique  frequency  shifts  of  600 
me  are  accomplished  at  a  center 
frequency  of  4,000  me. 

The  extent  of  phase  shift  obtain- 


FOR  EXAMPLE  ^ 

TO  CONTROL  AN  INACCESSIBLI  PART 


The  designer  of  the  unit  pictured  below  was  faced  with  the 
problem  of  providing  an  economical  method  of  operating  an 
inaccessible  rotary  switch  from  a  convenient  point  outside  the 
unit.  The  control  linkage  had  to  -  have  a  minimum  degree  of 
’’backlash”  and  had  to  be  run  around  a  SH)**  turn.  The  designer 
considered  the  many  ways  in  which  the  control  set-up  could  be 
done  and  finally  decided  on 


THE  LOW-COST  SOLUTION 


By  using  an  S.S. White  remote 
control  flexible  shaft,  the  de¬ 
signer  was  able  to  control  the 
switch  with  a  BlnglN  part  which  is 
easy  to  install,  requires  no  align¬ 
ment,  and  needs  no  attention 
once  installed.  As  a  result,  he  was 
able  to  make  substantial 


savings 

in  manufacturing  and  assembly 
costs  with  full  assurance  that  the 
flexible  shaft  would  fully  meet  his  rigid  service  specifications.  Why 
not  discuss  your  remote  control  problems  with  S.S.White  engi- 
Their  helpful  advice  and  cooperation  will  show  you  where 


neers. 

you  can  make  similar  savings. 


rtmxlkim  $hmh  fn#ermoflon-— 

This  256’page  fUxible  shaft  hamdbook  will  be  semt  free  if 
you  request  it  ou  your  business  letterhead.  It  contains  full 
facts  and  data  on  flexible  shaft  selection  and  application. 


XCU^UTNK/ VUTICE 


•  INDUSTRIAL  DIVISION 

DENTAL  MEO.  CO»  ARk  D»pt.  E,  K)  Eett  40th  St. 

new  YORK  16,  N.  Y. 
Western  District  Office  •  Times  Building,  Long  Beach,  Colifomia 


FIG.  4 — PhoM  Bhift  obtoiiMd  fai  pnlM 
r«p«atM 
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NOW -precise  electronic  control  nt  lower  cost 
with  the  new  RCA>60I2  gas  thyratron 


rillD  omciS:  <E^t)  Humboldt  5>3<)00.  415 
S.  5ih  St..  HarriMM,  N.  j.  (Mid»0tt)  White¬ 
hall  4-2900.  589  E.  llUooit  St..  Chica«o.  lU. 
(mn)  Maditoo  9-5071. 420  S.  San  Pedro  St.. 
Loa  Angclct,  Calif.  Tniki.(B 


-|-90*  C,  low  preconduaion  currents,  low 
control-grid-to-anode  capecitance,  and  low 
control-grid  current. 

The  RCA-6012  is  compactly  designed,  and 
employs  a  structure  that  increases  its  resist¬ 
ance  to  both  shock  and  vibration.  A  button 
stem  is  used  to  strengthen  the  mount  struc¬ 
ture  and  to  provide  wide  inter-lead  spacing 
as  a  means  of  reducing  susceptibility  to  elec-  , 

trolysis  and  leakage.  tah,  fw  in  ranuhtad  dc 

For  complete  technical  data  on  the  iTr  ft**7r*f**i  **""*^1**  ** 

RCA-6012,  write  RCA,  Commercial  Engi-  «ta<n  c^ractian  farlLeravad 

neering,  Seaion  42GR.  Harrison,  N.  J. . . .  or  IX 

contact  your  nearest  RCA  field  office.  far  aircraft  pmwt  wneliat. 

THE  FOUNTAINHEAD  OF  MODERN  TUBE  DEVELOPMENT  IS  RCA 


Expressly  designed  for  industrial  control 
applications,  the  new  RCA-6012  gas  tetrode 
features  the  ruggedness  necessary  to  with¬ 
stand  rough  industrial  usage.  It  has  the  addi¬ 
tional  advantages  of  low  cost  and  nation¬ 
wide  renewal  distribution...both  of  impor¬ 
tance  to  the  end  user. 

For  motor-control,  electronic-inverter,  and 
general  relay  service  at  power  supply  fre¬ 
quencies,  the  RCA-6012  is  rated  to  withstand 
a  maximum  peak  inverse  anode  voltage  of 
1300  volts,  a  maximum  peak  cathode  current 
of  5  amperes,  and  a  maximum  average 
cathode  current  of  0.5  ampere. 

Operating  features  of  the  RCA-6012  in¬ 
clude  a  negative-control  charaaeristic  which 
is  essentially  independent  of  the  ambient, 
temperature  over  the  range  from  —75*  tob 
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and  Capacitance', 
Resistance  at  D.C, 

UNIVEMAL  UIINI 
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able  is  illustrated  in  the  curve  pf 
Fig.  4  and  illustrates  the  char;Ac- 
teristics  of  the  circuit  of  Fig,  3. 

The  effect  of  variation  in  amplifi¬ 
cation  during  the  time  in  which  an 
r-f  pulse  is  traversing  a  traveling- 
wave  tube  is  illustrated  in  the 
curves  of  Fig.  5.  Curve  (A) 
illustrates  the  type  of  r-f  pulse 
generated  in  microwave  pulse- 
modulation  systems.  If  this  passes 
through  a  traveling-wave  amplifier 
having  characteristics  as  shown  in 
Fig.  4,  the  amplification  is  varied  by 
the  change  in  helix-to-cathode  volt¬ 
age  curve  (B)  to  produce  a  net 
result  as  shown  by  the  r-f  pulse  in 
curve  (C)  which  is  sharper  than  the 
applied  pulse. 

Pulse  separation  in  the  output  is 
accomplished  with  conventional 
microwave  filters  as  illustrated  in 
Fig.  3. 

Magnetic  Photorelay 

A  photorelay  circuit  for  which 
patent  2,627,036  has  been  granted 
to  N.  D.  Glyptis  of  Chicago,  Ill., 
employs  a  novel  technique  for  in¬ 
creasing  photoemission  of  photo¬ 
electric  cells. 

As  is  known,  the  photoelectric 
effect  results  from  collision  of  elec¬ 
trons  with  atoms  of  an  inert  or 
other  ionizable  gas  in  the  presence 
of  a  force  such  as  light.  The  num¬ 
ber  of  ions  released  is  a  function 
of  the  number  of  collisions.  If  the 
number  of  collisions  is  increased, 
a  greater  ion  release  and  consequent 
increase  in  output  current  results. 
An  obvious  means  of  increasing  the 
number  of  collisions  would  be  to 
lengthen  the  path  over  which  the 
electrons  travel.  To  accomplish  this 
by  elongating  the  tube  is  prohibi¬ 
tive. 

This  invention  proposes  to  in¬ 
crease  the  electron  path  by  the 


IS  kilocycles  to 
30  megacycles. 

tTANMM  MMAL 
•mUUTM  Type  TF  NT 


50  kilocycles  to 
50  megacycles. 

eUMWIT  lUMIFICATMNI 
MfTEI  Type  TF  iSM 


2.5  to  10  megacycles 
and  20  to  100  megacycles. 

CAMIIEI  OEVIATIOII 
Mi  III  Type  TF  tM 


13  J  to  216  megacycles. 

FM/AM  tMNAL 
•CNEUTIW  Type  TF  Nf 


300  to  600  megacycles 
or  200  to  400  megacycles 
or  450  to  900  megacycles. 

SMiAL  AENflATOA 
Tyn  TF  7lfC  (eeriee) 

250  to  4,000  megacycles. 

F08TAILE 
FAEQUEMY  METU 
Type  TF  10M  (eeriee) 


Covering  the  radio  spectrum 


A  few  examples  of  telecommunications  test  equipment, 
representative  of  the  quality,  reliability  and  precision 
workmanship  of  the  wide  range  manufactured  by 


VACUUM  TUBE  VOITMETERS  •  fHEQUENCY  STANDARDS  •  OUTPUT  METERS 
WAVE  METERS  •  WAVE  ANAtTSEfiS  •  Q  METERS  •  BEAT  FREQUENCY  OSCILLATORS 


CANAOAi  CANADIAN  HAftCONI  CO..  MARCONI  BUILDING.  2442  TRENTON  AVENUE.  MONTREAL 
BNOLANOl  HMd  Ofllca;  MARCONI  INSTRUMENTS  LIMITED.  ST.  ALBANS.  HERTFORDSHIRE 

Managing  Agents  in  Export: 

MARCONI'S  WIRELESS  tT.LEORAFH  COMPANY  UMITW,  MARCONI  HOUSE,  STRAND.  LONDON,  W.C.a 


FIG.  5 — Variortion  la  oatpUilcoaon  dur¬ 
ing  on  r-f  puts* 
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...  to  simplify 

electronic  control  systems, 

computers  and  instrumentation.  •- 

Servomechanisms,  Inc.  "building  block"  or  packaged 
function  technique  reduces  intricate  "all  in  one" 
systems  into  simple,  standard  electronic  components 
which  plug  into  pre-wired  chassis.  This  advanced 
design  philosophy  provides  reliability,  inter-  i 
changeability,  and  ease  of  maintenance.  M 
The  same  concept  has  been  applied  to 
Ser  vomechanisms,  Inc.  expanding 
line  of  transducers. 
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FIQ.  I — MagnsMc  pholorvlay  usm  itold 
from  filomonl  Ironsiormor 


application  of  a  magrnetic  field  to 
the  path  of  electrons  thereby  to  de¬ 
flect  the  electrons  and  increase  their 
length  of  travel  so  that  more  col¬ 
lisions  occur  in  the  process. 

Figure  6  shows  the  schematic  of 
an  embodiment  of  the  magnetic  de¬ 
flection  circuit  for  the  photorelay 
The  filament  transformer  forms  the 
magnetic  field  coil  and  is  wound 
about  the  photocell. 

Figure  7  shows  a  form  of  coil 
that  may  be  used  as  a  magnetizing 
element.  The  rest  of  the  circuit 
operation  is  conventional. 

Ma»*  Spectrometer 

Patent  2,627,034  was  issued  to 
H.  W.  Washburn  and  C.  E.  Berry 
of  Pasadena,  Calif.,  assignors  to 
Consolidated  Engineering  Corp. 
of  Pasadena,  Calif,  for  "Mass 
Spectrometry”. 

Mass  spectrometry  has  been  con¬ 
ventionally  accomplished  by  bom¬ 
barding  gas  samples  with  electrons 
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FIG.  7 — MaqaaUiiaq  Uomoat  wing  apa> 
ded  coU 
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TODAY'S  SnCiMIZiD  CLOSUHB 
KeOUIUBMlNrhcAN  NOW  Bt 
SOLYtD  EC^OMfCAity 
AND  DCBeNDABlY,  fOB  ^ 


Standard  Cmes  and  Covers  are  only  a  part 
of  the  rolo  Mti  by 


Square,  rectangular,  octagonal  and 
round  cans  are  available  at  Hudson.  All 
are  precision  drawn  to  exact  dimensions. 
Optional  features  include  hole,  flanges, 
lips  and  many  other  cost-saving  design 
variations.  Sizes  range  from  miniature  to 
extra  large.  Hudson  will  cooperate 
with  your  design  engineers  in  working 
out  a, practical,  economical  solution 
to  your  problem. 


Covers  are  supplied  with  a  wide  ^riety  of  design 
modifications.  Hudson  covers  can>mclude  deep  or 
shallow  knockouts  for  headers,  hole^or  terminals 
and  many  other  special  features.  Hu(^n  offers 
the  electronic  designer  custom  components  at  unit  costs 
that  reflect  mass  production  methods  anc^economies. 

MtKt'S  Htlf  fOK  eNGINietS,  OCSfCNMS  | 

nOOUCTIOM  MtNt  1*1  Hudson  sand  you  tho  now  I 

cemplola  fNCINEERS  EllE  FOIOES.  Lisli  oil  Hudson 
Stondord  Compononls  oyoiloblo  for  prompt  dolivory 
from  stock.  Just  colt  or  wrilo  Dopt.  210  nowl  #  I 


I  j  HUDSON  VOOL  and 
//ZX  die  COMPANY*lnc. 

n  1-1 22  so.  FOUtTIENTH  STtEET,  NEWARK  7,  N.  J. 


ELECTRONICS  — 1953 


Want  morn  information^  Um  post  card  oa  lott  pgpo. 


G-V 

MINIATURE 
THERMAL 
.  RELAY 


TMrRMAl 

Rtuv 


CONTROLS  INC. 

16  Hollywood  Plaza 
East  Orange,  New  Jersey 


(coalinatdl 


ILECTRONS  AT  WOtK 


to  produce  iona  of  the  various  sub¬ 
stances  in  the  sample  and  subject¬ 
ing  the  ions  to  the  influence  of 
magnetic  or  electric  flelds  and 
selectively  collecting  the  ions  of  the 
various  components  of  the  sample 
that  arrive  at  a  collector  at  dif¬ 
ferent  velocities  in  accordance  with 
their  mass. 

This  invention,  while  employing 
the  well-known  basic  principles  of 
previously  disclosed  instruments, 
obtains  improvement  and  simplicity 
by  subjecting  the  ions  formed  in 
the  bombardment  to  a  varying 
electric  and  fixed  magnetic  field 
that  forces  the  ions  in  resonance 
with  the  field  to  follow  an  expand¬ 
ing  upward  spiral  path.  Ions  not  in 
resonance  with  the  field  are  sent 
along  another  path  and  so  do  not 
impinge  on  a  target  set  aside  fer  the 
resonant  ions. 

The  invention  features  means  for 
generating  the  fields  that  cause  the 
spiral  stream  to  exist  in  pulsations 
of  some  predetermined  alternating 
frequency. 
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To  receive  technical  information 
on  these  new  applications,  as  it 
comes  off  the  press,  our  bul¬ 
letin  on  Time  Delay  Relays,  |ust 
mail  the  coupon  below. 


KM  aufcrw 


FIG.  S — Mass  spectrometer  (A)  shown  in 
cross  section  (B) 


Referring  to  Fig.  8,  the  opera¬ 
tion  of  the  mass  spectrometer  may 
be  seen.  An  electron  gun  directs  a 
stream  of  electrons  at  a  collector  in 
the  path  of  the  sample  gas.  A  trans¬ 
verse  electric  field  is  generated  by 
differences  in  the  potentials  applied 
to  the  ion  collector  and  director 
plates  modulated  by  a  frequency- 
modulated  signal. 

A  magnetic  field  is  set  up  be¬ 
tween  the  poles  seen  in  Fig.  8A. 

The  ions  are  collected  at  one 
electrode  of  the  system  whence  they 
are  applied  to  an  amplifier  and  re¬ 
corder. 


CONTIOIS  INC.  •  14  ItallywoMi  noa,  last  Oraat#,  N.  J. 

Please  send  me  vour  bulletin  on  Thermal  Time 
Dela^  Relays  and  information  on  new  thermal  relay 
applications.  1  am  particularly  interested  in 
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Look  To  Polarad  For. . . 


rr«^«iKy  Rauf*  10  aK>21,000  aK  — 4 

taala^  baadt 

Sia«la  dial  taaia^  ta  1%  accaracy 
Syactraai  Display  variaMa  fraai  2S0  k<- 
2S  aK 

Frapwaary  Marfcar  far  aiaatarlap  fra> 
paaacy  diffaraaca*  af  0-2S  aK 
Sappllad  with  1*12  kaK  kraad  baad 
attaawatar* 

Aataaiatlc  valtapa  talaator  far  aa<h 
tuaiap  baad 
Uiat: 

laaailaa  pwUa  tpactraai  af  aiapaatraa* 
aad  klyttraat 

Maatwra  aaiia  aad  latarfaraaca  tpactrwai 
•raad  baad  raralvar  fraai  10  aK  ta 
21,000  aic 

Obrarva  aad  aiaatwra  banaaaic  fra- 
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Maatara  tiaaal*  taparatad  by  taiall  fra* 
qaaacy  dlffaraacat 

Maaaara  baadwtdtb  af  ailcrawava  cav* 
itiat 

Calibrattaa  aiKrawava  aKlIlatari  aad 

prasalactart 

Faatarao  — 

Siapla  dial  taalap  ta  1^  accaracy 
Trackad  raRactar>aa  wavaaiatar  ar  kly- 
ttraa  laadat  ta  tat 

Caataiaad  0-120  db  attaaaatar  ta  ±1  db 
abtalata 

lataraal  Madalatlaa-palta-f.M.  axtaraal 
palta  lapat 
Utat: 

Tatt  Saatitivlty  aad  fraqaaacy  af  radar 
tyitaait 

Ixtaraal  Syac  aatpat  allawt  ata  at 
X-tead  Tatt  tat 

Tattiaa  af  aiicrawava  caaipaaaatt,  wava- 
palMt,  ate. 
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Siaala  dial  taalaa  ta  fOb  accaracy  — 
airact  raadiap  dial 
Hlpb  pawar  aatpat 
Rraritiaat  far  axtaraal  aiadalatiaa 
Larpa  fraqaaacy  cavarapa 
Utbt; 

Saarca  af  Hlpb  Micrawava  Rawar  avar 
wida  fraqaaacy  raapat 
Tattlap  aiicrawava  caaipaaaiitt,  wava- 
palaat,  VSWR  ate. 
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Wall  rapalatad  tappllat  far  ata  wltb 
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Utad  far  pawariap  Raytbaaa't  wIda 
baad  Klyttraa  tabat 
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O-SO  db  and  axtaraal  preba 
Wida  baad  aaipliflcatiaa  praMa' 
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Stockroom  Counter  DraMrers 


A  P08T0FFICE-B0X  system  eliminates  This  procedure  eliminates  wait- 
waiting  when  a  floor  leader  requires  ing  at  the  window  while  the  stock- 

an  additional  supply  of  parts  in  the  room  clerk  is  working  elsewhere  in 

Coamo,  Puerto  Rico  plant  of  Carbie  the  plant.  After  placing  an  order 

Aircraft  Radio  Corp.  The  leader  in  her  drawer,  the  leader  rings  a 

Alls  out  an  order  and  places  it  in  her  bell  a  few  times  to  attract  the  atten- 

assigned  drawer  under  the  counter  tion  of  the  clerk, 

of  the  stockroom  window,  then  goes  The  drawers  are  of  simple  wood 
back  to  her  section  of  the  plant,  construction,  set  into  a  light  wood 

About  half  an  hour  later,  she  re-  framework  under  the  counter.  The 

turns  to  pick  up  the  parts  which  in  name  of  each  leader  is  neatly 

the  meantime  have  been  placed  in  lettered  on  masking  tape  applied  to 

her  drawer  by  the  stockroom  clerk,  one  side  of  each  drawer. 


Floor  loader  romovoa  order  of  procul  and  strlppod  wiroa  from  hor  drowor  under 
slockroom  counter 


Infrared  soldering  of  hermetic  seolt 
with  heat  from  both  sides 


Infrared  Soldering  of 
Transformer  Headers 

Soldering  of  hermetically  sealed 
headers  to  the  bases  of  housings 
for  Keystone  excitation  transform¬ 
ers  is  achieved  at  high  speed  with¬ 
out  cracking  the  glass  terminal 
beads  by  applying  infrared  heat 
from  both  sides.  Torches  gave 
faster  soldering  but  often  cracked 
the  glass,  and  soldering  irons  did 
not  give  good  seals. 

Three  500-watt  infrared  lamps 
are  used  on  each  side  of  the  header. 
Amplex  ruby-red  hard  glass  lamps 
were  needed  because  they  shine  into 
each  other  and  tend  to  melt  each 
other. 

The  operator  loads  three  headers 
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Yes,  you  can  make  one  false  note  and  be 
all  washed  up  . .  .  with  the  name  you’ve  spent 
years  building,  quickly  consigned  to 
oblivion.  We  at  Kester  know  the  importance 
of  consistency  .  . .  make  sure  that  the 
solder  alloy  and  especially  the  flux  formula 
never  varies,  never  changes.  Kester  never 
experiments  at  the  expense  of  the  solder  user ! 


For  host  rosuhs  in  oHiciont,  oeonomical  to/doring, 
romombor  this  Soldor  Trh:  "44"  Rosin,  "Rosin-Fivo"  and 
Plastic  Rosin  — all  mado  by  KESTER  . . .  Kay  Nama 
in  Flux-Cora  Soldar  for  Mora  Than  50  Years. 


KESTER 


SOLDER  COMPANY 

4204  WRI6HTW00D  AVENUE,  CHICAGO  39,  lUINOIS 
NEWARK  5,  NEW  JERSEY  •  BRANTFORD,  CANADA 
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Wont  moro  Information?  Um  post  cord  on  lost  P090. 


at  a  time  into  a  hard  asbestos  panel- 
type  jifir,  places  solder  preforms  in 
position,  then  sets  the  jig  on  brack¬ 
ets  between  the  lamps.  Vise-Grip 
pliers  with  wide  jaws,  made  for 
sheet  metal  work,  are  used  to  han¬ 
dle  the  asbestos  plate. 

After  loading,  the  operator  starts 
an  ordinary  manual  timer,  turns  on 
the  lamps  and  proceeds  with  other 
work.  The  lamps  apply  heat  gradu¬ 
ally  to  the  glass  insulators  so  there 
is  no  cracking.  Heat  from  under¬ 
neath  insures  uniform  flow  of 
solder. 

The  infrared  soldering  setup  can 
be  quickly  modifled  for  other  appli¬ 
cations  by  sliding  the  lamp-holding 
brackets  up  or  down  on  the  vertical 
pipes  as  required.  The  lamps  are 
connected  in  series-parallel  to  a  220- 
volt  power  line. 


Winding  TcM'hnique  Used 
on  Large  Cable  Board 

In  fabricating  cables  that  may 
have  up  to  several  thousand  feet 
of  wire  in  as  many  as  76  different 
colors  and  sizes,  the  layout  is 
planned  so  that  each  type  of  wire 
can  be  wound  around  the  pins  in 
one  fast  operation  that  puts  in  all 
conductors  of  that  particular  type. 
The  only  cutting  done  during  fabri¬ 
cation  of  the  cable  is  the  terminat¬ 
ing  cut  for  each  type  of  wire. 

After  all  conductors  have  been 
placed  on  the  board,  the  cable  is 
laced  and  tied  conventionally  with 


Tl«faig  np  a  cable  with  linen  twine  after  laying  it  out  by  the  endleu  wire  tech¬ 
nique.  Bock  for  wire  apoob  b  at  lower  right.  Finished  coble  lifto  off  pegs  eosily 
for  aubseqnenl  cutting  ond  stripping.  OTsrhead  conveyor  provides  sole  storage 
for  finished  cables  and  moves  them  from  cable  room  to  assembly  positions 


linen  twine.  It  is  then  taken  off 
the  board  for  cutting  and  stripping 
of  the  end  loops.  This  may  occa¬ 
sionally  involve  cutting  out  sections 
of  wire  used  to  bridge  the  distance 
between  the  end  of  one  conductor 


and  the  start  of  another  conductor 
of  the  same  type.  In  the  Endi- 
cott,  N.  Y.  plant  of  IBM  this 
cabling  technique  is  used  in  con¬ 
nection  with  the  production  of  elec¬ 
tronic  accounting  machines. 


Cutting  Cost  of  TV  Horizontal  Oscillator  Coils 


Operator  loads  four-coil  arbor  on  ons  winding  machins  whUs  other  machine 
behind  her  b  winding  four  horbontal-oscillator  coils 


By  redesigning  a  winding  machine 
and  its  arbors,  the  coat  of  winding 
horizontal-oscillator  coils  for  tele¬ 
vision  receivers  was  lowered  suffi¬ 
ciently  to  give  a  total  saving  of 
$11,250.00  per  year  on  500,000  coils 
in  Motorola’s  Chicago  plant. 

The  machine  was  originally  tooled 
to  wind  one  coil  at  a  time,  at  a 
production  rate  of  48  coils  per  hour. 
By  having  the  operator  tend  an 
additional  machine  during  the 
winding  time  of  the  first  machine, 
production  per  operator  was  in¬ 
creased  to  78  coils  per  hour. 

As  the  next  cost-cutting  step,  a 
removable  arbor  was  developed  for 
holding  two  coil  forms,  and  two 
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ANOTHER  PERFORMANCE  REPORT  FROM  CONDENSER  PRODUCTS  COMPANY 


Plaiticon 

MHal<Uid 

Miniaturei 


An  instrument  manufacturer 
sent  us  this  problem: 

have  a  close  tolerance,  high  stabil* 
ity,  and  high  insulation  resistance  ca> 
pacitor  problem.  We  need  to  find  a  1.0 
mfd.  unit,  plus  or  minus  0.5%  at  100 
VDC  for  a  1,000  cycle  per  second  bridge. 
Capacitance  change  should  be  less  than 
0.1%  per  year.  Insulation  resistance  to 
approach  theoretical  infinity.^ 


The  CP  Engineering  Department  designed 
a  plasticon  capacitor  utilising  CP's  Type  P 
plastic  dielectric.  Specially  produced  to 
meet  this  manufacturer’s  problem,  the 
PACICI  capacitor  had  the  following  char* 
acteristics  at  20**  C  : 

Insulation  resistance  at  100  VDC— approx* 
imately  lO^*  ohms.  Capacitance  at  1,000 
cycles  per  second  1.0  mfd.  plus  or  minus 
0.5%. 

After  one  year,  the  capacitance  changed 
only  .08%. 


Plasticon  ' 
Hi-volt 

Power  Supplies 


Plasticon 

Glassmikes 


Plasticon 

Rectangulars 


Plasticon 

Pulse 

Forming 

Networks 


CP  Plasticon  Type  P  capacitors  are 
available  in  voltage  ranges  of  100, 
400  and  1,000  VDCW— capacitances 
of  0.1  to  25  mfd.  in  metal  can  con¬ 
tainer,  capacitances  of  .01  to  1.0  mfd. 
in  glassmike  container. 

*  Your  engineering  problem  will  re¬ 
ceive  the  immediate  attention  of  our 
design  and  specification  engineers.  i 


Characteristics  (at  25°  C  ) 

Resistance:  100,000  megohms  per  mfd.  or  100,000  megohms,  whichever  is  less 
Power  Factor:  .05%  or  less 
Dielectric  Absorption:  .05%  max. 

Temperatare  coefficient:  Approximately  75  PPM/°  C  Negative 
Temperature  Range:  —60°  C  to  +90°  C 

Capacitance  Tolerance:  ^10%  standard,  S%,2%  and  1%  also  available 

^^ndenner^^roduviH  0%mipant/ 

Divitlait  et  N«w  Haven  Clack  L  Walch  Camaany 


Send  for  catalogue  sheets  and  performance  charts  on  any  of  these  CP  products: 
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Precision-Built  by 


ECLIPSE-PIONEER 


MODUCTION  TECHNIQUES  (cMtliMMd) 

arbors  were  provided  per  machine. 
One  arbor  was  unloaded  and  loaded 
while  the  other  was  being  wound. 
This  new  arbor  gave  an  additional 
increase  of  16  coils  per  hour. 

Next,  the  arbors  were  redesigned 
to  accommodate  four  coils.  This  in¬ 
creased  the  production  per  worker 
to  106  coils  per  hour,  reducing  the 
original  labor  cost  for  winding  a 
coil  from  $0.0324  to  the  present 
value  of  $0.0099  for  a  saving  of 
$0.0225  per  coil. 


Notched  Ceramic  Terminals 
Reduce  Assembly  Time 

Special  ceramic  terminal  strips 
used  by  Tektronix  in  the  manufac¬ 
ture  of  cathode-ray  oscilloscopes 
and  other  electronic  equipment  save 
assembly  time,  reduce  inspection 
and  test  time,  save  space,  reduce 
wiring  errors,  require  less  heat  for 
soldering  and  are  less  expensive. 

The  notches  are  cut  into  the 


For  more  than  18  years,  Eclipse-Pioneer  has  been  a  leader  in  the  devel¬ 
opment  and  production  of  high  precision  synchros  for  use  in  automatic  con¬ 
trol  circuits  of  aircraft,  marine  and  other  industrial  applications.  Today, 
thanks  to  this  long  experience  and  specialization,  Eclipse-Pioneer  has 
available  a  complete  line  of  standard  (1.431'  dia.  X  1.631'  Ig.)  and 
Pygmy  (0.937' dia.  X  1.278'  Ig.)  Autosyn  synchros  of  unmatched  preci¬ 
sion.  Furthermore,  current  production  quantities  and  techniques  have  re¬ 
duced  cost  to  a  new  low.  For  either  present  or  future  requirements,  it  will 
pay  you  to  investigate  Eclipse-Pioneer  high  precision  at  the  new  low  cost. 

Sn.  TttOI  HAM  inoil  tVMTIM  CWWWT— 

AVnAOl  HKTUCAL  CHARACTBUSTICS— AY-IOO  SiRIIS** 


«+ias 


Leads  are  soldersd  coavenUonolly  to 
ceramic  terminal  strips 


**Mm  HkMm  Wik  FissMscr  Srwheri  SmI|mS  lir  «m  m  I*  KWSC  (AY2SI-24) 


AY-SOO  (TYOMY)  SfMIS 


Inspectinq  completed  chassis  Msployiaq 
ceramic  terminal  strips  ior  moontinq  all 
components 


West  inert  Isfersietien?  Um  pe*t  corS  os  lott  pegs. 
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Hpi(D  offers  a  complete  line  of  test  equipment 
■ffecisa  measurements  in  the  Microwave  region, 
rhis  equiphnent,  the  finest  obtainable  anywhere, 
inchidet  Frequency  Measuring  Devices,  Signal 
:es  and  Receivers,  Attenuators  and  Terminations, 
Impedance  Measurement  and  Transformation 
Devices,  Detection  and  Power  Measurement 
Equipment,  Bolometers  and  Accessories. 


^AUTYWWWWVWWV/VAr 

DEPEMDAMLITYWVWVAAAAA/ 

ACCURAeYVAAAAAAA/VVyVV^./V\ 


TYPE  250-A  BROADBAND  PROBE  -  Fraquancy 
ronga  of  I  lo  12.4  Kmc/ij  two  tuning  knobt  parmit 
praciia  odjustmant  for  moiimum  powar  tronifar  from 
tha  proba  tip  to  tha  cryttol  or  bolomatar  datactor; 
third  knob  coniroli  dapth  of  proba  tip  intartion. 


TYPE  275  VSWR  AMPLIFIER  - 

Faotwring  high  goini  A.G.C.  to  maintain 
output  constant  for  slow  variation  in 
r-f  powar  sourcai  low  input  noiio  laval 
of  0.03  microvolts;  wida  VSWR  rongas 
of  M.3,  1>3,  3:10,  10:30,  and  30:100; 
graotar  occurocy  bacousa  VSWR  scola 
on  motor  is  linoor. 


SLOTTED  SECTIONS— Tho  machonicol  and  alactricol 
dosign  of  PRO  slottod  soctions  omphosiaos  thasa  im¬ 
portant  faoturas:  Instrumant  accuracy  ossurad  indaf- 
initaly  by  virtua  of  thraa  baoring  corrioga  suipansion 
to  minimizo  waor;  wovaguida  saction  mochinad  from 
solid  aluminum  alloy  stock,  to  ovoid  worpoga  no 
costings  ora  usad. 


WRITI  POR 
INIW  CATAIOC  ■ 
^Addrost  ro-| 
.  guosts  for  irour 
copy  of  tho 
■ow  cataloc  to 
Dopartpiont 
B-7  —  Mk  obli- 
laioa.  ' 
if  .Aw 


•TDEVJLOPMINT  COMPANY*  Inc 


55  JOHNSON  STREET.  BROOKLYN  I.  NEW  YORK 
WfSTCtN  SAtfS  OPfICf, 

741%  NO.  SEWARD  ST.,  HOLLYWOOD  31,  CALIF. 


ELECTRONICS  — M.  >953 


Wont  mora  informatioa?  Us*  post  card  on  last  pogo. 


2B7 


TOROIDAL  cons 


la  boratory 
quality 


IN  MASS  PRODUCTION 
QUANTITIES 


For  quality  conscious 
users  LENKURT  supplies  toroidol  coils  of  precise 
inductance  values.  Distributed  capacitance,  self-resonance 
and  optimum  temperature  stability  are  closely  controlled.  These 
toroidal  coils  can  be  delivered  promptly  in  any  desired  quantities, 
because  “Precision  Made"  is  routine  production  at  Lenkurt. 

These  high  standards  vtrere  set  to  meet  exacting  requirements  of 
lenkurt's  line  of  communication  equipment.  Hence  lenkurt  has  devel¬ 
oped  special  toroidal  winding  and  testing  techniques  to  give  more 
consistent  production  control. 

When  monufocturers  in  critical  fields  like  guided  missiles,  telem 
etry,  radar,  sonar  and  ultra-fidelity  recording  demand 
toroidal  coils  and  filters  to  meet  the  most  stringent 
requirements,  LENKURT  is  the  place  they  come. 


Submit  your  indurtonre  and  filter  problems 
to  lenkurt  Your  inquiry  will  receive 
prompt  ottention 


Method  of  moldiie  connoctioni  from  ce¬ 
ramic  tonninal  Btripa  to  adiacont  tnbo 
•ockela 


i  ceramic  strips  after  they  are 
j  molded,  but  before  hardening,  and 
I  a  silver  paste  is  applied  to  the 
!  notches.  After  the  firing  process, 

I  the  strips  are  dipped  in  melted  soft 
I  solder.  A  thin  coat  of  solder  ad- 
I  heres  to  the  silver,  protecting  it 
from  oxidation. 

Mounting  to  the  chassis  is  ac¬ 
complished  through  studs  pre¬ 
viously  cemented  into  the  bottom 
of  the  strip.  The  position  of  stand¬ 
off  nuts  on  the  studs  regulates  the 
distance  between  the  strip  and  the 
chassis. 

In  practice,  the  strips  are  mounted 
on  the  underside  of  the  chassis  in 
parallel  pairs,  just  far  enough 
I  apart  to  accommodate  the  largest 
I  component.  When  the  ceramic 
i  strips  are  mounted  over  tube  sock- 
I  ets,  the  terminals  of  the  sockets 
I  are  wired  before  components  are 
;  added  to  the  strips.  This  is  permis- 
I  sible  because  no  components  are 
soldered  directly  to  the  socket  and 
I  the  tube  socket  wiring  itself  need 
!  never  be  disturbed  in  the  field.  All 
;  components  are  readily  accessible 


AppaaroBC*  of  tonnlaala  boforo  InatoUa- 
tton  in  choaala 
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RADIO  company,  QUINCY,  ILLINOIS,  USA 


SINCE  1922 


250  Page 
GAf  ES  Catalog 


• . .  fs  finest^  most 
iplete  ever  offered 
to  the  industry! 


No  doubt  you  are  on  our  mailing  list,  but  we 
want  to  be  sure.  Will  you  take  Just  a  moment  and 
fill  out  the  coupon?  Tear  it  oft  and  mail  to: 
Richard  Eickmeyer,  GATES  RADIO  COMPANY 
Box  S90,  Ouincy,  Illinois  ' 

He’ll  do  the  rest.  And  of  course,  if  you  are  not 
already  on  the  mailing  list,  you’ll  be  on.  No 
charge  of  course. 


Yes,  the  new  big  GATES  250  page  catalog  of  radio 
transmitters,  speech  input  equipment,  tape  recorders, 
antenna  towers,  remote  apparatus  and  hundreds  of 
complete  items  as  well  as  materials  for  the  radio  or  TV 
station  is  now  off  the  press!  It  also  contains  a  wealth  of 
informative,  handy  reference  material  that  no  radio 
station  should  be  without.  Over  two  truck  loads  of  80 
pound  enamel  paper  have  gone  into  what  we  believe  is 
the  finest  and  most  complete  catalog  ever  offered  to  the 
specialized  industry  of  radio  broadcasting,  communica* 
tions  and  industrial  electronics. 


GATES  RADIO  COMPANY 
Goflriamm: 

PImm  chock  your  mailing  list  to  bo  wro  I 
will  rocoivo  tho  now  GATES  850-pago  catalog. 


Company. 


•  8700  Polk  Avonuo,  Houaton.Toxot 

•  Wamor  Building,  Washington,  O.  C 

•  51  E.  48nd  Stroot,  Now  York  City 

•  fnMmotioflof  Division, 

13  E.  40th  St.,  Now  York  City 

•  Conodiaa  hdorconi  Co.,  Montroal,  Quoboc 
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(CMtiUMd) 


for  servicine:  and  are  easily  re¬ 
moved  and  replaced  in  the  field 
when  ceramic  terminal  mounts  are 
employed. 

Another  advantage  of  these  ter¬ 
minals  is  elimination  of  chassis 
subassemblies.  The  complete  chassis 
wiring  job  becomes  the  responsi¬ 
bility  of  one  person,  encouraging 
high-quality  workmanship. 

Because  of  the  small  mass  of  each 
terminal  point,  less  heat  is  required 
to  solder  connections  on  the  ceramic 
strips.  Component  leads  may  be 
clipped  very  short  without  risk  of 
damage  by  soldering  heat. 


VHF  Omnirange  Systems  (VOIt) 
Terminal  VHF  Omnirange  Systems  (TVOR) 
instrument  Landing  Systems  (ILS) 
Fan  Markers 
Marker  Beacons 


Au  these  are  avaticMe 
as  single  or  dual  units. 

We  manufacture  a  complete 
line  of  ground  navigational  aids. 
Write  for  literature. 


Maiyland  Electronic 


College  Park,  Maryland 


MANUFACTURING  CORPORATION 


ieTRC»«€ 


Zip-Cord  Slitter 

Power  cords  for  radio  and  tele¬ 
vision  sets  are  slit  apart  the 
required  distance  in  one  quick 
movement  through  a  special  Cros- 
ley-designed  slitting  fixture.  Metal 
guide  blocks  mounted  on  a  wood 
base  position  the  parallel-conductor 
wire  accurately.  A  razor-sharp 
cutting  blade  is  vertically  mounted 
midway  between  the  blocks,  so  that 
it  slits  the  cord  precisely  down  the 
middle  when  the  cord  is  pulled 


Method  ot  ualng  iixhm  ior  ■llltlnq 
powor  cords 
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through  the  blocks.  The  top  of  the  } 
blade  is  far  enough  below  the  I 
blocks  so  fingers  of  operators  do  I 
not  get  cut  accidentally.  ! 


A  strip  of  masking  tape  on  the 
wood  base  of  the  fixture  serves  as 
a  guide;  when  a  cord  is  pulled  out 
to  the  tape,  the  required  length  of 
slit  is  obtained. 


Air  Cylinder  Added 
to  Spinning  Lathe 

The  operation  of  anchoring  insu¬ 
lating  cardboard  tubing  on  her¬ 
metically  sealed  paper  capacitors 
in  the  Pyramid  Electric  Co.  plant 
involves  slipping  the  tubing  over  a 
unit,  inserting  the  axial  leads  into 
the  headstock  and  tailstock  tools 
of  a  spinning  lathe,  then  bringing 
the  motor-driven  tailstock  up 
against  the  headstock  to  spin  the 
cardboard  smoothly  over  the  ends 
of  the  metal  housing  of  the  capaci¬ 
tor.  Both  tools  are  driven  at  the 
same  speed  of  1725  rpm  by  inde¬ 
pendent  motors.  The  friction  be¬ 
tween  the  stationary  capacitor  and 
the  rotating  tools  at  the  instant  of 
contact  melts  the  impregnating  wax 
in  the  housing,  facilitating  the  in¬ 
ward  flow  of  paper.  The  operator 
holds  the  capacitor  body  loosely 
with  her  fingers  as  the  tools  come 
together,  and  lets  it  loose  to  spin 


Spiaataie  kitiM  oa  which  crir  eyllDdw 
bos  bcM  iastoDad  ior  movtae  tailstock 
motor  bock  and  forth 


Who’s  the  best  performer 
of  the  miniature  choppers? 

,c  "MIDGET” 

Airpax  chopper,  by  long  odds! 


THE  RIGHT  WEIGHT  . 
THE  RIGHT  LENGTH  . 
THE  RIGHT  DIAMETER 


weighs  only  1.2  ounces! 
measures  only  1.625'  long! 

.  .755  and  will  fit  a  7-pin 
miniature  shield  base! 


THE  RIGHT  DESIGN  FOR  MAXIMUM  PERFORMANCE! 

Small  size  and  big  performance  hove  won  wide  acclaim  for  the 
C747  MIDGET  chopper  Available  with  SPOT  contacts,  a  6  3  volt 
drive  for  400  cycle  operation,  usually  a  380  to  420  cycle  fre^ 
quency  range  Phose  angle  nominal  65  ,  dwell  time  of  135 


^  airpax 

tm*  \  esooucTS  /^moimhos 


MIODIE  RIVIR 


RAITIMORE  to  MO 


I 
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(continved) 


RISTOL  SYNCHRONOUS 
MOTORS 


2  Inches  in  Diameter 


Method  ol  Insartinq  hcrmattcally  scaled 
capocitor  in  loth*  ior  apinninq  card¬ 
board  tnbinq  OTor  molal  housing.  Both 
hoadstock  and  tailslock  tools  rototo  con¬ 
tinuously 


MtSTOl  "CIICU  •“  sm- 
CMOHOUS  TUUNC  MOTORS 
Provide  exceptional  pow> 
er.  Range  up  to  16  in.  oz. 
torque  continuous  duty 
and  S4  in.  oz.  torque  in¬ 
termittent  duty  at  1  r.p.m. 
Operate  in  any  position 
with  a  minimum  of  vibra¬ 
tion  or  noise.  Compact- 
fit  into  2"  circle,  I>%4'' 
deep.  Speeds  from 
r.p.m.  to  1800  r.pjn. 


after  the  crimping  action  has 
started. 

Previously,  a  manual  foot  pedal 
arrangement  was  used  to  move  the 
tailstock  motor  and  tool  up  after  a 
capacitor  had  been  inserted.  Spring 
loading  held  the  motor  back  out  of 
the  way  when  the  pedal  was  re¬ 
leased.  To  lessen  operator  fatigue 
and  obtain  faster  movement  of  the 
tailstock  motor,  a  Schrader  air 
cylinder  was  mounted  behind  the 
motor  on  the  lathe,  for  use  with  a 
foot-operated  air  valve.  This  valve 
has  three  air  lines,  to  provide  posi¬ 
tive  retraction  of  the  tailstock 
motor  when  the  foot  pedal  is  re¬ 
leased,  at  the  same  speed  as  for 
advance  of  the  motor  at  the  start  of 
spinning. 


•RKTOl  EUPSID  TIMi 
INOKATORS 

For  industrial  or  labora¬ 
tory  applications.  Model 
ET-lA  counts  to  99,5>99 
hours,  by  hours.  Model 
ET-lB  counts  to  9,999 .9  by 
tenths  of  hours.  Advan- 
Uges :  Dependable  Bris¬ 
tol  "Circle  B”  synchro¬ 
nous  timing  motor,  ex¬ 
treme  compactness  —  2" 
diameter  by  2V'a'’  depth. 
Low  cost.  Easy  panel  or 
unit  mounting. 


Adjustable  Harness  Board 

The  optimum  working  angle  for 
any  size  and  type  of  wiring  harness 
board  can  be  obtained  in  a  few 
minutes  with  the  adjustable  hard¬ 
wood  easel  used  for  this  purpose  in 
the  Coamo,  Puerto  Rico  plant  of 
Caribe  Aircraft  Radio  Corp. 

Two  bolts  and  wing  nuts  pa.ssing 
through  hardwood  strips  at  the  top 
of  the  frame  serve  to  lock  the 
harness  board  in  position.  Other 


RRKTOl  low  SPliO  MOTORS 

Designed  for  applications 
calling  for  extremely  low 
speeds  at  light  loads. 
$-200  scries  available  at 
speeds  from  10  revolu¬ 
tions  per  hour  to  one 
revolution  per  month. 
Features:  Small  size— 2* 
diameter  by  1^'  deep. 
Torque  limited  by  gear 
train  to  1  in.  lb.  continu¬ 
ous— 5  in.  lbs.  intermit¬ 
tent  use. 


Bristol  Motors  are  available  for  24, 1 10,  or  220  volts,  50-60 
cycles.  They  arc  widely  specified  for  timing  devices,  motion 
displays,  defrosters,  clocks,  washers,  ranges,  dryers,  time 
delay  relays,  general  control  equipment,  and  many  .other 
applications.  Reversible  and  tandem  motors  are  available. 


VOCAIINS  COMPANY  OP  AMERICA.  INC, 

249  Cowhor  Sf.,  Old  Saybrook,  Conn. 


Lociaq  of  finished  wiring  homesa  for 
mllitory  radar  equipment  on  board  sup¬ 
ported  by  adiuBtoble  easel 
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wing  nuts  passing  through  holes 
drilled  in  the  easel  support  permit 
quick  change  of  working  angles 
for  the  boards.  The  resulting  rigid 
mounting  facilitates  tight  lacing  of 
a  finished  harness  with  Gudebrod 
nylon  lacing  cord. 


Antenna  Holesaw 

Drilling  of  holes  for  feed-through  ! 
connectors,  terminals  and  mounts 
in  painted  or  enameled  sheet  metal  ^ 
is  expedited  by  modifying  a  stand-  ; 
ard  f-inch  Black  and  Decker  hole- 
saw.  This  involves  mounting  a 
i-inch  holesaw  concentrically  on  the 
same  mandrel,  and  cutting  back  the  > 
teeth  of  this  added  unit  so  that  ! 
they  nest  about  J-inch  behind  those  | 
of  the  i-inch  holesaw,  as  shown  in  : 
the  illustration. 

When  this  tool  is  used  in  an  elec¬ 
tric  drill,  the  i-inch  holesaw  cuts 
through  the  sheet  metal  and  is  then 
supported  by  the  added  holesaw. 
This  prevents  the  tool  from  drop¬ 
ping  through  and  damaging  com¬ 
ponents  on  the  other  side.  Allowing 
the  tool  to  rotate  a  few  seconds 
more  is  then  sufficient  for  the  crude 
teeth  to  remove  about  A-inch  of 
paint  around  the  hole,  to  get  a  good  i 
ground  connection.  The  entire  job  , 


Method  of  modUylag  bolMOw.  Regular 
washer  and  locUaq  nut  hold  both  sow 
blades  Inst  os  easily  as  one  blade. 
When  grinding  down  teeth  oi  outer 
blade,  no  attempt  is  made  to  obtain 
sharp  cutting  teeth  since  they  are  used 
only  lor  scraping  oH  the  point 


ADV 


FOB  PBffCfSB 
CfBCVfTBr 


Kmsi 


There  are  many  reasons  why  Industry 
specififs  ADVANCE  RELAYS:  They 
meet  or  surpass  Military  and  Civilian 
requirements— many  types  have  AN 
approval  — many  are  hermetically 
scaled— a// are  lightweight— small- 
rugged- compact— and  all  are 
precision-built  for  efficient,  trouble- 
free,  long  life  performance. 

If  you  have  relay  problems  involving 
contact  loads,  coil  resistances,  close 
differential,  timing  features,  input 
sources,  critical  environment  or  any 
particular  requirements  involving 
unusual  or  accurate  circuit  behavior, 
ADVANCE  can  supply  the  relay. 

A  complete  line  of  relays  for  radar, 
radio,  electronic  and  electrical 
equipment  applications. 


WriH  for  now,  dofcripfivo 
Catalog  coofoioiog 
dotailod  ioforoicrtlon  oboirt 
AOVANCf  Roloyt 
and  focifirio*. 


ADVANCE  ELECT 

2439  NORTH  NAOMI 


Safos  RoproMolotlvoo  Im  Primtipml  Citioa  of  U.S.  and  Canadm 
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of  drilling  and  preparing  for  mount¬ 
ing  is  thus  Eurcomplished  neatly 
with  one  tool. 

The  tool  has  proved  particularly 
advantageous  for  installing  rooftop 
antennas  for  mobile  radio  equip¬ 
ment,  where  a  good  antenna  ground 
is  essential.  There  is  no  danger  of 
the  saw  dropping  through  the  roof 
and  tearing  the  headlining. 

Credit  for  suggesting  this  idea 
is  given  to  Sherman  Wolf  in  the 
January-February  1953  issue  of 
Motorola  Newsgram. 


Counting  Output  of  Plant 

Ordinary  switches  and  a  photoelec¬ 
tric  counting  system  are  combined 
to  provide  a  second-by-second  record 
of  daily  production  on  indicators  in 
the  office  of  the  director  of  manu¬ 
facturing  at  Olympic  Radio  &  Tele¬ 
vision.  Any  interruption  in  the 
clicking  of  these  counters  is  noted 
immediately  by  the  man  responsible 
for  all  production,  long  before  any¬ 
one  would  normally  call  him  by 
phone  to  tell  of  trouble. 

Belt  conveyors  are  used  to  take 
sealed  cartons  of  finished  sets  from 
the  various  floors  of  the  plant  down 
to  the  loading  dock.  At  the  entrance 
to  each  of  these  conveyors  is  a  group 
of  spring-release  toggle  switches, 
one  for  each  model  of  set  coming 
from  that  floor.  After  each  carton 
is  placed  on  the  outgoing  belt,  the 
operator  presses  the  appropriate 
switch  once,  thereby  actuating  the 


Operator  iltps  twitch  on  wall  with  Mt 
hand  at  iinithtd  Ml  in  cartop  qoot 
down  conroyor  lunntl  to  loading  dock. 
Carton  hat  lutl  Inttmipltd  Ught  btom 
oi  phototltctric  tytltm  uttd  to  obtain 
totalisod  count 
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O  Any  impedance  from  5  to  500  ohms 


®  Any  voltage  rating  from  1000  to  25000  volts’*' 


Tobe  pulse  forming  networks  have  an  excellent  record  of  per* 
formance,  both  in  radar  sets  and  in  seasoning  equipment  for  magne* 
Irons  and  hydrogen  thyratrons.  Our  design  experience  and  production 
facilities  assure  deliveries  to  your  schedule  requirements.  Widely  used 
networks  are  tabulated  below.  Many  others  are  available  —  write  for 
data  sheet.  _ 

TOM  eeOtO  DIIMNUONt 

TYM _ IPtWriHCATtOW  jw.lMti.*  Kfwiiwht 

/  a-0.Ti  .  M0\ 

•Over  25KV,  puls©-  ofH-i 

type  captcitort  _ 1 10.5.00  -  we;  _  , 

with  Mtffrnal  roil*  OI»H »  1*411-0.4  .  tOOlSm  »  Hi*  jiW 


•Over  2SKV,  pulse- 
type  capacitors 
with  extemsl  coils 
are  usually  rec- 
ommended ;  write 
for  data  sheet. 


/  1-0.7 
J  O-M 
•*114 . 1.5 
1 10 -5.0 
i*4Si.e.i 

!1  -  0.5 
7.0.1 
0-1.1 


1-0.5  .MOO) 

|.  7.0.105-  100  )  50741 

0-1.15  -  loot _ 

1711  -1.0  -  *00  .  5071T 


Went  awe  latonnatioa?  Us*  Root  cord  on  loot  poeo.  ‘ 


PULSE  FORMING 
NETWORKS 


#  Any  pulse  width  from  0.1  to  40  microseconds 


Want  mtn  iafanaaMtal  Um  M*t  card  aa  last  pafa. 
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MOOUCTION  TiCHNIQUES  (ceatiniMd) 


B.  Bordlga.  diracter  of  atotBufacturlnq, 
atudlaa  coontara  in  hla  offica  that  Indl- 
cota  nombar  of  racalaara  of  aoeh  lypa 
prodncad  alaca  Una  atortad  la  moraiag 


corresponding  counter  in  the  head 
offlce. 

The  photoelectric  systems  are  in¬ 
stalled  in  each  of  the  two  conveyor 
tunnels,  where  they  automatically 
react  to  all  cartons  regardless  of 
size  and  give  totalized  counts  on  two 
separate  indicators  in  the  office. 
This  serves  as  a  check  on  individual 
counts,  since  a  worker  may  occa¬ 
sionally  forget  to  flip  a  switch  or 
may  accidentally  bump  a  switch 
panel  and  give  a  false  count. 


Mounting  21«Inch  Tubes 

Simple  production  tools  and  tech¬ 
niques  permit  safe  and  speedy  sus¬ 
pension  of  heavy  21-inch  rectangu¬ 
lar  picture  tubes  from  the  top  of 
the  cabinet  in  Olympic  television  re¬ 
ceivers. 

After  adhesive-backed  sponge 
rubber  strips  are  pressed  around  the 
rim  of  the  tube,  it  is  set  face  down 
on  a  cushioned  wood  pallet  and  the 
steel  clamping  band  is  applied; 


TIglilMilBg  clomplag  bond  of  21-Inch 
pictara  tub*  whU*  lacu  of  tub*  la  can- 
land  on  apadol  pallal 


RESIN-IMPREGNATED  RESIN-FILIED 

CAPACITORS 

for  125t  service -without  derating 


DURATOR  CAPACITORS 


Higher  working  temperatures  at  no  increase  in  size  are  now 
possible,  with  Tobe  Durators.  Features  of  these  capacitors  are: 

•  125°C  ratings  in  same  space  as  85 

•  150*’ C  operation  for  20  hours  without  derating 

•  Welded  terminals  with  silicon  insulators 

•  Hermetically  sealed  metal  cases  in  bathtub,  deep-drawn, 
and  lock-squeeze-seam  styles 

•  Capacitance  drift  below  7^%  from  —  65®C  to  +125®C 

•  Power  factor  below  1.5%  from  —  65®C  to  -1-125®C 

•  Suitable  as  coupling  capacitors  at  minimum  voltage 


W  rite  for  data  sheet  listing  available 
ratings  and  sizes. 


TOBE  DEUTSCHMANN 

CORPORATION 

NORWOOD,  MASSACHUSETTS 


PRODUCTION  TECHNIQUES 


V  /  f  J  II  ail)  :*  I 


Handiest  selector  you  ever  saw! 

Simplifies  your  job;  saves  time,  speeds  choice  of 
right  fastener.  Easy  to  read,  easy  to  use,  hand¬ 
somely  lithographed  in  red,  white  and  blue.  Shows 
various  tubular  and  split  rivets,  part  catalog  num¬ 
ber,  normal  clinch  allowance,  size  of  clearance 
hole  in  work  and  other  details  to  aid  your  product 
manufacturing.  Sturdily  riveted  together  for  lasting 
use.  Write  for  yours  today! 


The  name  to  RIVET  in  your  memory  for  fiMteners. 

THE  MILFORD  RIVET  R  MACHINE  COMPANY 

155  IRIDGEPORT  AVENUE,  MILFORD,  CONNECTICUT 
806  ILLINOIS  AVENUE,  AURORA,  ILLINOIS 
1106  WEST  RIVER  STREET,  ELYRIA,  OHIO 
26  PLATT  STREET,  HATIORO,  PENNSYLVANIA 
715  SO.  PALM  AVENUE,  ALHAMBRA,  CALIFORNIA 


Method  oi  using  pUora  to  pull  nylon 
yoke  strop  oror  brockot  oi  clomping 
bond 

!  holes  in  the  front-panel  mounting 
I  brackets  of  the  band  mate  with  steel 
!  studs  on  the  pallet  during  this  op- 
I  eration,  to  insure  accurate  align- 
I  ment  of  the  band.  After  inserting 
1  the  locking  bolt  and  nut,  the  op- 
'  erator  holds  the  nut  with  a  socket 
I  wrench  while  tightening  the  head  of 
^  the  bolt  with  an  air-powered  screw¬ 
driver. 

Next,  the  deflection  yoke  assem¬ 
bly  is  placed  over  the  neck  of  the 
tube  and  the  nylon  yoke  straps  are 
one  by  one  hooked  over  the  rim 
clamp  brackets.  Ordinary  pliers  are 
used  to  get  a  good  grip  on  the  short 
surplus  stub  of  nylon  strap  during 
this  operation. 

A  spring  steel  wire  ring  is  now 
placed  over  the  nylon  straps,  so  that 
it  sets  in  steel  hooks  riveted  to  the 
straps.  The  ends  of  the  ring  are 
pulled  together  with  a  pair  of  large 
tin  snips  having  a  notch  for  the  piir- 


Using  nolchud^dod*  tfai  mips  to  pull 
•ada  of  ipriag-stool  ring  logothor 
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Inatallfaig  daQacttoa  yok*  brack*!  to 
comploto  mounting  ol  picture  tube  in 
cciblnot 

pose  in  the  end  of  each  blade.  While 
holding  the  ring  together  with  the 
snips  in  one  hand,  the  operator 
drops  into  position  a  bolt  on  which 
the  nut  has  already  been  started. 
The  ring  is  now  released  by  remov¬ 
ing  the  snips,  and  the  bolt  is  tight¬ 
ened  conventionally  with  an  air- 
powered  driver  until  the  desired  ad¬ 
ditional  tension  on  the  nylon  yoke 
straps  is  obtained. 

With  this  type  of  harness,  mount¬ 
ing  of  the  picture  tube  becomes 
similar  to  the  mounting  of  loud¬ 
speakers  in  cabinets.  The  four 
brackets  on  the  clamping  band  fit 
over  four  stud  bolts  built  into  the 
front  panel  of  the  cabinet. 

Imprinting  on  Plastics 

A  NEW  process  for  marking  lines, 
scales  and  figures  on  thermo-setting 
plastics  is  announced  by  Homalite 
Corp.,  11-13  Brookside  Drive,  Wil¬ 
mington,  Delaware.  Lines  as  thin 
as  0.007  inch  can  be  produced  to  an 
accuracy  of  0.002  inch  on  the  mate¬ 
rial,  with  a  reported  60-percent  sav¬ 
ing  in  cost  over  conventional  meth¬ 
ods.  The  lines  and  figures  may  be 


Holdtug  Mds  oi  tprlng  ilng  to- 
t  g*th«r  whU*  larartiag  praSMonblud 
boll  la  V-abopod  oada  oi  ring 
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FIXED  TYPE 


A  FULL  LINE  OF 

CLOSE  SPACED 

MINIATURE 

FIXED  AND 

VARIABLE 

VACUUM 

CAPACITORS 


VARIABLE 

TYPE 
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Exomp!*  oi  OKiUoKop*  scrMn  window 
mad*  by  now  lochnlquo 


applied  in  any  color  and  are  almost 
impossible  to  obliterate,  since  there 
is  no  known  solvent  for  the  material 
employed. 

The  chief  applications  of  the  new 
technique  are  for  internally  lighted 
electronic  equipment,  including  os¬ 
cilloscopes,  radar  screens  and  in¬ 
strument  windows. 


Making  Small  Tubing  by 
Electrodeposition  on  Nylon 

Metal  tubes  with  diameters  from 
1  mm  down  to  0.1  mm  or  less  are 
often  useful  in  electronic  and  in¬ 
strument  techniques.  Indirectly 
heated  cathodes  for  electron  tubes 
are  one  example.  Small  metal 
tubes  are  generally  made  either  by 
drawing  down  larger  tubes  or  by 
electrodeposition  on  a  mandrel. 
The  first  method  must  generally  be 
used  for  alloy  tubes,  but  it  is  diffi¬ 
cult  to  obtain  very  small  diameters. 
The  electrodeposition  method  can 
be  used  for  pure  metals  but  in  the 
deposition  on  waxed  or  oxidized 
threads  it  is  difficult  to  pull  out  t^e 
mandrel  without  destroying  the 
tube,  especially  with  very  thin  walls 
and  small  diameters. 

A  variation  of  the  electrodeposi¬ 
tion  method  makes  use  of  the  excel¬ 
lent  mechanical  properties  of  nylon 
fiber  as  a  mandrel.  Drawn  nylon 
fibers  of  high  strength  and  with 
very  smooth  surfaces  are  obtainable 
in  exact  dimensions. 

The  first  step  in  making  tubes  is 
silvering  of  the  nylon  fiber  by  the 
Brashear  or  Rochelle  salt  method 
used  for  glass,  as  described  in 
“Handbook  of  Chemistry  and 


Rated  at  3  KV  and  5  KV 


All  copper  construction 
for 

High  amperage  loads 
Small  physical  size 


Negligible  power  factor 


Extremely  wide  capacity,  range 

We  inpite  your  inquiries  regarding 
specific  applications. 

UTERATURE  MAILED  UPON  REQUEST 
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Physics”,  30th  edition,  p  2,537. 
A  better  adhesion  between  nylon 
fiber  and  the  silver  coating  is  ob¬ 
tained  if  the  nylon  fibers  before  the 
silvering  process  are  dipped  in  a 
solution  of  1  g  SnClt  in  1  liter  of 
distilled  water  and  then  rinsed  in 
two  (not  more)  baths  of  distilled 
water.  The  silvered  nylon  fiber  is 
then  plated  to  the  necessary  wall 
thickness  with  the  metal  desired. 
In  order  not  to  destroy  the  thin 
silver  coating,  the  electric  circuit 
must  be  closed  before  the  fiber  is 
immersed  in  the  electroplating  bath. 

The  nylon  mandrel  may  be  re¬ 
moved  from  the  metal  tube  by  hold¬ 
ing  one  end  of  the  tu^  with 
tweezers  and  drawing  on  the  free 
end  of  the  nylon  fiber.  The  fiber  will 
then  contract  without  breaking  and 
free  itself  from  the  inside  surface 
of  the  tube.  It  can  easily  be  drawn 
out.  If  necessary,  the  thin  silver 
coating  inside  the  tube  can  be  re¬ 
moved  by  short  dipping  in  dilute 
nitric  acid. 

Tubes  several  inches  in  length 
with  inside  diameters  as  small  as 
0.05  mm  can  be  made  in  this  way. 
Metals  such  as  copper,  silver  and 
nickel  have  generally  been  used.  It 
is  also  possible  to  make  hard  and 
corrosion-resistant  tubes  of  a 
nickel-cobalt  alloy  by  simultaneous 
electrodeposition  of  these  two 
metals. 

This  technique  was  described  in 
“Review  of  Scientific  Instruments" 
by  Rolf  J.  E.  Gezelius,  Research  In¬ 
stitute  of  National  Defense,  Stock¬ 
holm,  Sweden. 


growth 


Due  to  our  long  experience,  the  demand  for  our  engi* 
neering  services  in  designing  new  precision  devices 
and  systems  has  increased  tremendously.  Our  activities 
now  embrace  the  four'distinct  yet  allied  fields  of 


AIRCRAFT  INSTRUMENTS  AND  CONTROLS 
OPTICAL  PARTS  AND  DEVICES 
MINIATURE  AC  MOTORS 
RADIO  COMMUNICATIONS  AND 
NAVIGATION  EQUIPMENT 


Magnetic  Screwdriver 

A  NEW  screw-holding  tool  suitable 
for  repair  and  test  positions  comes 
with  three  interchangeable  bits  for 
slotted  and  Phillips  screws.  A  mag- 


Current  production  is  largely  destined  for  our  defense 
forces;  but  our  research  facilities,  our  skilb  and  tal> 
ents,  are  available  to  scientists  seeking  solutions  to 
instrumentation  and  control  problems. 


Ccavsnlaat  conpoite''  I  la  plastic  baa- 
dls  oi  magasMc  screw  .^Ivar  serves  lor 
slorlae  bits  which  are  not  in  use 
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(continued) 


netized  bit  holder  holds  each  bit  in 
position  and  provides  magnetic 
holding  power  for  iron  or  steel 
screws.  When  no  bit  is  in  the 
holder,  it  may  be  used  as  a  magnet¬ 
ized  socket  wrench  for  driving  i- 
inch  hex-head  bolts  or  nuts.  The 
tool  was  initially  available  as  a 
premium  from  Sylvania’s  advertis¬ 
ing  department,  but  is  now  avail¬ 
able  through  commercial  channels 
as  well  as  from  Sylvania  distribu¬ 
tors. 


Filling  Transformers 
with  Nitrogen 

In  the  production  of  excitation 
transformers  for  radar  antenna 
stabilizers  at  Keystone  Products 
Co.,  simple  yet  effective  techniques 
are  employed  to  obtain  a  soldered 
vacuum  seal,  pump  out  the  air,  put 
in  nitrogen  and  seal  the  units. 


•  Visual  inspection  now  checks 
measurements  of  small  parts  faster  and 
more  accurately  than  ever  before.  This 
process  has  been  speeded  50%  and 
more  by  the  use  of  the  new  power  ele¬ 
vator  on  Jones  ft  Lainson  optical  com¬ 
parators,  which  gives  finger-tip 
control  to  the  vertical  traverse.  , 

Two  MICRO  switches  help  | 

make  this  operation  faster,  safer 
and  more  automatic  by  making  it  ( 
impossible  for  the  table  to  raise  or 
lower  beyond  previously  adjusted 
limits.  This  leaves  the  operator  free  to 
position  his  work  quickly  without  fear 
of  damage  to  machine. 

These  switches  are  particularly 
well-suited  for  this  purpose  because  of 
their  quick  and  dependable  response, 
their  enclosed  housings  with  sealed 
plungers  to  resist  entrance  of  dirt  or 
dust,  and  their  convenient  mounting 
and  wiring  arrangements. 

Over  6000  different  types  of  MICRO 
switches  have  been  developed  to  meet 
other  specific  requirements.  MICRO 
field  engineers  are  located  near  you, 
ready  and  capable,  to  consult  with  you 
or  your  design  engineers.  Write  or  call 
the  nearest  MICRO  branch  office. 


Uss  of  porallsl  nachinist's  clamp  ioi 
olignlBs  housinq  whiis  soldsriaq  covsr 

Mounting  plates  are  soldered  into 
the  transformer  housing  by  hand 
rather  than  by  induction  soldering. 
Accurate  alignment  of  the  sides  of 
the  housing  is  assured  through  use 
of  parallel  machinist’s  clamps  on 
which  extension  jaws  have  been 
brazed.  A  heavy  electric  soldering 
iron  is  used  to  flow  solder  into  the 
joint.  Absence  of  pinholes  during 
this  operation  is  attributed  to  a 
clean  and  neat  preliminary  tin-plat¬ 
ing  of  the  components. 

A  refrigerator  unit  running  back¬ 
ward  is  used  as  a  vacuum  pump  to 
get  up  to  and  even  over  28  inches  of 
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1521  £  Grand  Ave  ,  El  Segundo,  Calif.  Phone;  ORegon  8  37  7  8 
CHICAGO  205  W  Wacker  Orive.  Phone:  Franklin  2  3889 
NEW  YORK  12  W,  32nd.  St.  Phone:  Chickering  4-0016 


RANGE 

THE  INDUS 


Arrangement  oi  Taewun  and  gas  lines 
ior  filling  transformers  with  nitrogen 


vacuum.  For  this,  an  old  unsealed 
type  of  compressor  is  required.  The 
units  to  be  evacuated  are  connected 
to  the  vacuum  line  with  heavy  rub¬ 
ber  hose  through  copper  tubulations 
previously  soldered  to  the  cover 
plate  of  each  transformer.  When 
the  units  have  been  pumped  out,  a 
valve  in  the  vacuum  line  is  closed 
and  another  valve  is  opened  to  ad¬ 
mit  dry  nitrogen  from  a  tank  under 
3  lb  pressure.  A  cam  and  bar  type 


Msibod  oi  cutting  and  crimping  tubula- 
don  to  sool  off  a  tronsfoimor 
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clamp  on  each  rubber  hose  is  then 
closed  to  hold  the  system  under  pres> 
sure.  The  copper  tubulations  of  the 
transformers  are  then  cut  and 
crimped  with  a  dulled  cobbler’s  tool, 
and  the  resulting  pinch  seal  is 
soldered  by  hand  as  an  extra  pre¬ 
caution. 


Dial  Cord  Machine 

A  STAPLING  MACHINE  with  a  steel 
scale  added  at  its  right  permits 
high-speed  production  of  receiver 
dial  cords  in  Olympic  Radio  &  Tele¬ 
vision’s  plant.  When  starting  up, 
the  operator  pulls  the  dial  cord  from 
a  free-running  spool  on  a  floor  rack, 
threads  it  around  two  guides  and 
three  pulleys  on  a  bench-mounted 
jig,  then  threads  a  dozen  or  more 
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Want  mart  infarmatioa?  Ute  pott  card  oa  last  pafa. 


PRECISION 

POTENTIOMETERS 

Linear  and  Non-Linear 

Linear  and  non-linear  units  are  described  in  the 
Gamewell  Precision  Potentiometer  booklet.  The 
booklet  also  contains  a  convenient  glossary  of 
terms  used  in  conjunction  with  precision  potenti¬ 
ometers.  Write  for  your  copy. 

To  solve  your  specific  precision  potentiometer 
problem,  send  your  specs  and  sample  orders  to 
Gamewell.  With  over  97  years  of  experience  in 
manufacturing  precision  electrical  products, 
Gamewell  can  provide  the  answer  promptly. 

THS  OAMiWEU  COMPANY 
Nawtaa  Vppt  PaUt  #4,  MastachataNt 


CONDINilR  SMCinCATIONS 

SlmtifUal  Tya* 

U-IIC  ai.|4MS 

Total  lotWonco  (oImii) 

I«,000±I0%  35,400  ±1% 
AporoJi.  %  toiMonco  wMMn  bi^ 
cMo 

.  .  W  ± 

AimIo  of  RotoMoa  « 

360*  360* 

Toravo  (Approolioato) 

M  oi.4a.  2  ot.-ln. 

Wira 

•ONhTOCr  -80l«-20Cr 
RoMloKoa 

04*  OJ* 

Aoa*4ar  Accuracy 

±  04*  ± OJ* 

Amplituda  Accuracy 

±  0.a%  ±  04% 

Moaioiuai  VoHi  ocroM  wlwdliia 
150  350 

Maxlmui*  Spood 

60  RPM  60  RPM 

Rapactud  Ufa 

350,000  cydoa  300,000  cycUi 
Ploantor 

2H'  4H' 

lonadt 

1  25/32*  4  11/32* 

Sftaft  Stic  a  lonadi 

3/16*.  I*  V«*-1J4* 

WoM 

4>5  at.  1  .•  lb. 


Maaafaclaran  al  iwaclalaa  alactrical  a^aiitaKtal  tiaca  ISSS 


Satup  lor  prododaq  dial  corda,  aach 
with  on  atiachad  opriag.  Taaaion<oa- 
tiolliag  iig  la  in  ioraground 


springs  onto  the  cord.  The  end  of 
the  cord  is  now  run  out  over  the 
steel  scale  and  around  an  adjustable 
peg  that  can  be  set  at  any  point  on 
the  scale  to  control  the  over-all 
length  of  the  cord. 

With  one  spring  in  the  loop  thus 
formed,  the  operator  places  the  two 
ends  of  the  loop  in  the  anvil  of  the 
machine  and  presses  the  foot  pedal 
to  drive  the  clinching  staple.  The 
loop  is  now  lifted  off  the  peg  behind 
the  anvil  to  obtain  slack,  and  a  sec¬ 
ond  staple  is  driven  to  box  in  the 
spring.  Without  cutting  off  the  fin¬ 
ished  loop,  the  u|)€rator  now  slides 
another  spring  up,  rethreads  the 
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setup  by  running  the  cord  around 
the  two  pegs,  and  drives  two  more 
staples  to  complete  another  dial  j 
cord.  Cord  for  each  new  loop  is  ' 
pulled  through  the  dangling  batch 
of  springs  and  looped  around  the 
pegs  again.  After  all  springs  have 
been  used  up  in  this  way,  the  fin¬ 
ished  loops  are  cut  apart  and  the 
process  is  repeated.  .  | 

1 

Illnminated  Magnifier  Aids 
Small’Parts  Assembly  | 

A  FIVE-INCH-DIAMETER  specially-  I 
corrected  lens  surrounded  by  a  | 
circular  fluorescent  lamp  permits  i 
binocular  vision  without  strain  for  I 
inspection  and  work  on  small  parts.  ' 
The  combination  of  2X  magnifica¬ 
tion  with  400  to  500  ft-candles  of 
substantially  daylight  shadowless  j 
illumination  contribute  to  visual  I 
comfort  over  long  periods. 

The  lens  is  designed  for  use  six 
inches  from  the  eyes,  with  the  ob- 
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Graphical  iUnatratioB  of  dlotortioa-lraa 
propartiM  of  2X  aapharlc  tons 


As  aircraft  behavior  at  sub-sonic  and 
super-sonic  speeds  becomes  more  and  more 
complex,  the  need  for  thorough 
on-the-ground  flight  training  becomes  ever 
vital  to  the  success  of  the 
Air  Training  Program.  At  the  same  time 
simulation  of  these  complex  flight 
conditions  demands  infinite  precision. 


LINK  invites  employment  applications  from  engineers  and  draftsmen. 


Link  Electronic  Equipment  simulates 
with  infinite  precision  every  power  and 
aerodynamic  factor  that  influences  take-off, 
flight  and  landing  .  .  .  speed,  direction, 
rate  of  climb,  effect  of  fuel  consumption 
on  trim,  flight  position,  deviation  and 
a  host  of  others. 


This  infinite  precision  is  built  into  all 
Link  Electronic  Equipment.  Link  Jet  Trainers 
operate  with  the  dependable  certainty  of 
the  simplest  mechanism.  Yet  they  duplicate 
exactly  the  “in  air“  conditions  of  today’s 
most  advanced  aircraft. 


PRODUCTS 


(contintied) 


PRODUCTION  TECHNIQUES 


Speeding  Electronic  Progress 
through  ,  _ Jkl 


Lonq-fMch  model,  which  con  bo  mount¬ 
ed  at  rear  of  inspection  or  production 
bench  up  to  37  inches  back  from  center 
of  lens 


ject  five  inches  behind  the  lens. 
Users  automatically  seem  to  assume 
the  optimum  viewing  position.  The 
manufacturer  is  Engineering  Devel¬ 
opments,  Inc.,  Portsmouth,  New¬ 
port,  R.  I. 


The  JK  G-12  is  a  precision  100  kc 
G-T  cut  crystal  intended  for  oper¬ 
ation  in  Meacham  Bridge  and  simi¬ 
lar  oscillators.  Available  for  oper¬ 
ation  at  series  resonance  or  into 
large  load  capacities.  Resistance 
approximately  that  of  usual  lamp 
used  for  amplitude  stabilization, 
simplifying  bridge  circuit  design. 
The  JK  G-12  is  vacuum  sealed. 
Equipped  with  octal  base  it  is  more 
convenient  than  usual  "soldered- 
in"  type  of  precision  standard 
crystal.  Suitable  for  transistor  oscil¬ 
lators 'Will  fit  JK  07EH  temperature 
control  unit.  Consult  us  on  specific 
applications. 


Special  Iiispeetion  Desks 

Ck)N8TRUCTlON  of  special  desk-type 
inspection  positions  for  laboratory 
tests  of  incoming  materials  has 
boosted  the  efficiency  of  Sylvania’s 
inspection  department  in  Empor¬ 
ium,  Pa.  and  at  the  same  time 
raised  employee  morale  and  pro¬ 
vided  increased  protection  for 
costly  instruments. 

At  the  rear  of  each  inspection 
desk  are  shelves  for  microscopes, 
balances  and  other  instruments. 
Hinged  doors  close  over  the  fronts 
of  these  shelves  to  keep  out  dust 
and  protect  the  instruments  during 
nighttime  cleaning  operations.  The 
doors  swing  open  to  form  sides  for 
the  work  position  when  the  desk  is 
in  use. 

Construction  from  ordinary 
knotty  pine  lumber  proved  ideal  for 
the  purpose  when  finished  with 
clear  rubbed-effect  varnish,  giving 
the  atmosphere  of  an  executive 
office  rather  than  a  production  lab¬ 
oratory. 


DU  KIlOlNr  ■  Svreicol  cloanliiMn  difrtng 
manulactttra  U  rm  tmpoi- 
CMti  fooMM  lot  th*  wwqwallRd  ttoblTity  of  JK  Cryftalt. 
In  an  airconditionod,  dutt-froo  plant  cryital  Uonki 
or*  ropootodly  cloanod  with  chomicalt,  wathod  in 
dittillod  watof  and  spun  dry  —  plain  tap  wotor  or  ovon 
a  fingorprint  would  impair  stability.  Tho  final  crystal, 
vacuum  soalod  in  a  gloss  holdor,  providos  stability 
•qual  to  a  watch  that  would  romoin  accuroto  to  within 
thro#  soconds  ovor  a  yoor's 
timo.  Croativo  rosoarch  Mm- 
binod  with  today's  most 
modom  production  facili- 
tins  brings  you  today's 
finost  —  JK  "Crystals  for 
thsT  Critical". 


Welding  Tube  Bases 

A  TWELVE-STATION  indexing  table 
combined  with  a  .spot  welder  en¬ 
ables  one  operator  to  assemble 
stainless  steel  rings  to  octal  bases 
at  a  rate  of  about  1,500  bases  an 
hour  in  Sylvania’s  Warren,  Pa. 
plant.  The  stainless  steel  bands 
that  form  the  upper  part  of  this 


Wont  mors  intermotion?  Ust  post  cord  on  lost  pogo. 
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L«lt  hand  of  oparator  loada  BloInlMt 
■ImI  bond  onto  lurntablo  whUo  right 
hand  placha  moldod  ploatlc  ban*  oror 
proTtoualy  poaltionod  bond.  Flniahod 
boMS  wo  blown  upward  Into  chuto  at 
loft  of  tobU  by  air  bloat:  occasional 
basos  which  stick,  liko  thot  shown,  aro 
romoTod  monualhr  by  oporotor 

i 

type  of  tube  base  are  loaded  in  one  | 
cavity  of  the  table,  and  the  bases  | 
are  loaded  upside  down  in  the  next  ; 
adjoining  cavity. 

At  the  next  station,  a  rotating 
plunger  driven  from  the  center  of 
the  turntable  acts  to  turn  an  outer 
ring  which  positions  the  lockseam 
of  the  band  correctly  with  relation 
to  the  groove  in  the  base.  At  the 
same  time,  the  entire  assembly  is 
positioned  by  means  of  a  keyway  ; 
engaged  in  the  base  key.  This  in¬ 
sures  that  the  proper  pin  is  in  the 
correct  position  for  welding  a 
ground  wire  internally  from  the  pin  1 
to  the  band. 

At  the  welding  station,  an  over-, 
head  spool  feeds  nickel  wire  ; 
through  the  pin  and  a  spot  welder  ' 
under  the  table  joins  the  lower  end 
of  the  wiri  to  the  inside  of  the 
band.  After  the  welding  operation 
the  wire  is  cut  just  above  the  tube 
pin,  for  subsequent  soldering  to  the  ; 
pin  during  simultaneous  dip  solder¬ 
ing  of  leads  to  all  pins.  i 

Winding  Electrolytics 

Large  ordinary  scissors  bolted  to  i 
the  headstock  of  an  improvised 
machine  for  winding  electrolytic 
capacitors  serve  as  cutoff  shears  in 
Pyramid’s  plant  The  downward¬ 
facing  blade  is  rigidly  mounted  in  a  ' 


1200  E.  MERMAID  LANE,  PHILADELPHIA  II.  PA 


,  iTOPS 

. .  .WHEN  a  SINGLE  SCOPE  WON’T  DO  THE  JOB 

If  you're  trying  to  compare 
*  two  phenomena  occurring  simul¬ 

taneously  with  two  conventional 
oscilloscopes,  chances  are  you're 
having  "double-trouble".  You  just 
can't  fix  your  eyes  on  two  screens 
at  the  same  time  and,  what's  worse, 
hope  to  measure  two  high  speed 
transients  at  the  same  instant.  Even 
with  an  electronic  switch  you're 
apt  to  miss  those  important  signals. 

ETC  Multi-Channel  Oscillo¬ 
scopes  reduce  such  problems  to 
their  simplest  form — by  combin¬ 
ing  a  number  of  different  traces  at 
the  same  instant  on  the  face  of  a 
single  tube. 

Whether  you  need  to  meas¬ 
ure  2, 4,  9,  6,  or  even  8  phenomena 
...  in  electronic  or  medical  re¬ 
search,  material  or  geological  tests 
.  .  .  there's  an  ETC  Oscilloscope 
that  can  do  the  job.  Write  for  full 
details  on  the  particular  type  for 
your  problem. 


u\^ 


MULTI-GUN  C.R.  TUBES 

.  .  with  2  to  10  guns  . . .  round 
or  square  face ...  3  to  12  inches. 
Special  purpose  tubes  made  to 
your  specification. 
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MIOOUCTION  TECHNIQUES  (cMHuMcd) 


EN«INEBRINa  REPRESENTATIVES 

,  III.  —  uptown  S>1141  Arnprior,  Ont. 


Chicmao,  III.  —  uptown 
CItTcland,  Ohio  —  PRocpea  1>6171 
Waltham,  Maaa.  —  WAItham 
Boonton,  N.  J.  —  Boonton  t-SWT 
Dajrton,  Ohio  —  Michigan  1721 

Silyet  Spring,  Md. 


Arnprior,  Ont.,  Can.  —  Arnprior  400 
Hollywo^  Cal.  —  HOIlywo^  9*d)0S 
Dallaa,  Teaas  —  Dixon  9911 
Roaeland,  New  Jency  —  Caldwell  6-4545 
Vf^cote,  Pa.  —  Ogontx  M05 
.  —  Sligo  7-550 


Technology 


53S  Main  Strgot,  Aelon,  MauochHMtts,  Tol.  ACton  3*7711 


Appoaranc*  of  windlnf  mochliM  wlion 
unit  hog  boon  olmool  complotolj  roUod 
crad  oporolor  to  oporotfaig  crlmplaf  dio 
to  loBlon  a  tormlnal  lob  to  oao  of  Ibo 
otcbod  foQ  stripg.  Dio  to  loot  bock  of 
btmdlo  of  shoon 
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Mothod  of  uoiag  mountod  aboaia  to  cut 
atripa  of  Inaulotiag  popor  oltor  wladtnq 
om  oloctrolrtic  copodtor 


For  further  informotion  on  measuring  phase,  send  for 
specification  bulletin  and  TIC  Laboratory  Reports 


Typo  320AB  PHASEMETER 

•  ...  In  4  full  scale  ranges,  00*36°,  00-90°,  00*180°,  00*360°, 
without  ambiguity 

•  ...  Independent  of  voltage  amplitude  from  1  to  170  volts  peak 
e  ...  Independent  of  voltage  wave  form 

e  ...  Independent  of  frequency  from  2cps.  to  lOOkc.  (accuracy:  20cp$- 
20kc,  1%  of  full  scale  +3°;  error  increases  slightly  above  20kc.) 
e  Large,  easily  read,  mirrored  scale  panel  meter 

•  Ease  of  operation  —  ideal  for  production  testing  or  laboratory  use 
a  Eliminates  tedious  and  inaccurate  oscilloscope  techniques 

a  Terminals  for  recorder  .  .  .  instantaneous  response  of  output  voltage 
to  phase  changes 

a  Incremental  accuracy  better  than  1%  of  full  scale 
a  Proven  performance  and  quality  workmanship 

In  audio  facilities,  ultrasonics,  servomechanisms,  geophysics,  vibration, 
acoustics,  aerial  navigation,  electric  power  transformation  or  signalling, 
.  .  .  in  mechanical  applications  such  as  printing  register,  torque  measure* 
ment,  dynamic  balancing,  textile  and  packaging  machinery  and  other  uses 
where  an  accurate  measure  ‘of  the  relative  position  of  moving  parts  is 
required  ...  the  type  320AB  Phase  Meter  has  achieved  widespread 
approval  as  a  unique  and  versatile  measuring  instrument. 


horizontal  position  just  above  the 
I  strips  of  insulating  paper.  The 
other  blade  is  spring*loaded  to  keep 
it  normally  down,  well  under  the 
strips  of  paper.  The  handle  of  this 
blade  thus  projects  upward.  Push- 
I  ing  this  handle  down  gives  quick 
'  cutoff  at  the  end  of  each  winding. 

The  machine  has  two  foot  pedals, 
one  for  starting  and  stopping  the 
arbor  and  the  other  for  operating 
the  tab-crimping  dies  just  back  of 
the  shears.  When  the  precut  length 
of  etched  aluminum  foil  has  been 
almost  completely  wound  between 
the  layers  of  insulating  paper,  the 
operator  places  a  metal  tab  over  the 
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Something  new 
in  Pirecisjon  Potontkunoton 


...  standardization  of  a  Non-Linear  Precision  Potentiometer, 
the  tjp€  RVF3-S59  Siae-Co«oe  potentiometer,  one  of  the  many  types 
standard  with  the  Technology  Instrument  Corporation,  performs  two 
operations  in  a  single  potentiometer  assembly  . . .  two  wipers 
spaced  90  degrees  apart  yield  both  sine  and  cosine  outputs. 

1.  T*l«l  rMhlanc*:  10,000  ^  ^  gj 

•hwM  t  MiiNN  5  c*n»  |  jjJLu  ^  f  * 

3.  Acmiwy:  PIm*  w  mIimm  y,  f 

.S  pf  c«i»t  •!  Mm  ptafc  _ _  ^  _  j  %  #  I  , 

M  p«ak  wimIHuM*.  ^  V  £  ■*  ^  1 

3.  Mttaiminii  v*h«f«:  Cmimcv*-  Jr 

Nv«ly  mMM  m  so  w#IH 

tonniiMl  1  and  3.  1  ' - *  — 

4.  Ufai  OwtawMad  far  at  ' 

loott  SOOfOOO  camylaM  MTEMnoMTi*  n>€tMJK 

cydot  la  atllMr  diracHoa  ^  . . .  — ■ 


Mathod  of  using  tampla  contotaiara  to 
chack  dlomalar  oi  a  linlshad  roll 


foil  in  the  die  and  pushes  the  foot 
pedal.  This  drives  a  number  of 
pointed  pins  down  through  tab  and 
foil  into  mating  holes,  then  flattens 
the  self-riveted  assembly.  When 
inserting  the  etched  foil  for  a  new 
capacitor,  it  is  threaded  between  the 
jaws  of  the  crimping  die. 

This  winding  machine  for  electro- 
lytics  uses  a  support  for  the  right- 
hand  end  of  the  arbor  to  insure  uni¬ 
form  winding  despite  the  pull  of 
the  relatively  heavy  metal  foil.  The 
pivoted  arbor  support  is  spring- 
loaded  to  stay  upright,  but  can  eas¬ 
ily  be  pushed  down  out  of  the  way 
for  removal  of  the  arbor  pin  that 
locks  the  start  of  each  winding, 
then  for  removal  of  the  finished 
unit. 

One  sample  of  each  size  of  can 
used  for  electrolytics  is  riveted  to 
a  metal  strip  for  use  as  a  go-no  go 
gage  for  occasional  checking  of 
capacitor  roll  diameter.  The  com¬ 
pletely  rolled  unit  must  fit  smoothy 
into  its  can.  A  tight  fit  generally 
means  that  terminal  connections  are 
too  bulky. 


cUlon  loachiaad  otiHninwin 
larif  iooMM  by  MnitiMd 
wHh  carrotiaa  rMlttont 

coiNMctiom 

ai»  MlflaraM. 

Wip«f«:  PoHooy  sprlof 
wlpor  uHMi  MmM*  coaloct, 
far  potMva  olactrkal 
cafMMcNon,  long  woar 
and  light 

kotitlanca  Elomant;  Karma  X 

wira  with  tomporrrtwra  co-  \/  \ 

oMkiofit  af  .00001  part*  A  \ 

par  dagraa  contigrada.  /  ■•.  \ 

♦.  Slip  Ring*:  Inlaid  coin  tilvar  3  /  ^  V  ** 

«lip  ringt.Pallnay  contact*  ^  /  \  / 

on  dual  hrw*ha*  far  pa*itiva  w  /  \ 

concMctian  and  law  contact  I  _ 1 _ \ _  , .. 

ra*l*tanca.  «  V  f'  j  /  . 

10.  Ml  humidity  pratoctian  2  \  \  !  I 

with  typo  74-5  fwngw*  ro-  |  '•  \  i  / 

*i*tant  vaml*h.  j  \  /  / 

11.  Unita  may  ho  gangod,  u*ing  |  \  \/  / 

TIC’*  potontod  “Can*trict-0-  V  ■ 

Orip"  clomp  ring*  which  X  / 

pormit  praci«a  pha*lng  with  I  ' 

omoilng  ooco.  **’*"*  ** 

TIC  standard  potentiometers  have  the  same  built-in  precision 
and  craftsmanship  normally  found  only  in  custom-built  products. 

.  Research,engineertng  and  design  facilities  for  special  construc¬ 
tions  and  non-linear  or  linear  funcdons  are  an  integral  part  of 
TIC  services.  Submit  your  potentiometer  problem,  whether  the  need 
is  for  standard  or  custom  design. 

fnglnoaring  RaprataatoMva* 

Cleveland,  Ohio  —  PRotpcct  1-6171  Arnprior,  Ont.,  Can.  —  Atnprior  600 

Chicapo.  ill.  — uptown  8-1161  New  York.  N.  Y.  — MUrray  HiU  a)S‘ 

RochMer,  N.  Y.  — Monroe  916)  Cambridpe,  Ma*i.  —  ELioc  6-17)1 

Canaan,  Conn.  — Canaan  669  HoilywoM,  Cal.  —  HOllywood  9-6)0) 

DaMon,  Ohio  —  Michigan  8721  Dallaa,  Texa*  —  Dixon  niS 

Baltimore,  Md.  —  Plaxa  7696  Binghamton,  N.  Y.  —  Binghamton  )-l) 


Paint-On  Solder 

A  SOLDERING  alloy  pre-mixed  in  ex¬ 
actly  the  right  proportions  with  a 
.specially  formulated  noncorrosive 
flux  can  be  applied  with  a  small 
brush,  eliminating  the  need  for 
using  one  hand  to  hold  rosin-core 
solder.  The  new  paste  material, 
known  as  Tin  Weld,  is  a  develop¬ 
ment  of  Eutectic  Welding  Alloys 
Corp.,  172nd  St  and  Northern 
Boulevard,  Flushing,  N.  Y. 

Parts  need  only  to  be  painted 
with  the  paste  and  heat  applied. 
After  cooling,  excess  flux  can  be 
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Otwr  40  ytmn  «/  strving  imJuttty  with  Qm^ity  jmul  hturimgs 


&.Co.,  Inc. 

Sapphire  and  glass  jewels  ■  Precision  glass  grinding  •  Ferrite  precision  products 

1  8|»r«ce  Street,  WalthMt  S4,  Ma 


Sapphire  stylii 


Sproytait  qroap  of  10  Bokallta  pivot 
block*  for  alactronic  dictatiag  mochiaa* 
with  moltan  matol  lor  shialdfaig 


Here  is  your  answer  to  protection  for  the  critical  jewel  assembly 
in  meters  and  instruments  that  must  withstand  severe  shock  and 
vibration  conditions.  Tests?  show  that  BIRD  Cushion  Jewel  Assem¬ 
blies  perform  better  and  are  less  subject  to  damage  than  convention¬ 
ally  mounted  jewels. 

Actual  assembly  line  tests  show  that  damage  to  jewels  through 
improper  adjustments  by  inexperienced  operators  is  practically 
eliminated  when  BIRD  Cushion  Jewel  Assemblies  are  used.  And 
Cushion  Jewels  are  not  expensive  to  use  -  you  can  include  them  in 
your  production  for  pennies  extra,  with  the  added  advantage  of 
"protection”  for  your  instruments  under  all  conditions. 

Cushion  Jewels  for  shock  mounting 

Iteoal  nowntt,  ilww  that  |•w•ll  lhal  a«* 
movntad  hov*  o  b*tMr  r*«l<tanc*  t*  vibrali**.  Shack 
lattt  of  IntIniiiiMiH  min*  cmklM  otMwbll**  Mi- 
cut*  b*(l«r  parianaanc*  afi*  lacs  Paaiata  saccaptl- 
billty  Ihon  IntlraaianH  acin*  caavaatlaaolly  aiaanlad 
iawalt. 

Wa  waal  la  chaw  iraa  haw  SltD  Casbiaa  Jawal 
Assaaibliac  coa  add  shack  pialactiaa  ta  yaar  iastra- 
aiaals.  A  raaaasi  aa  yaar  laWarhaad  will  bria* 
camplala  laforsscdlaa  —  ar,  saad  as  spacMcatiaas 
nad  sixas  af  )awal  baorlats  la  yaar  lastraataals 
lar  soatplas  al  Cashlaa  Jawal  Aswaibllas  far  Iasi 
la  yaar  ploal. 

*  Tacts,  bala*  caadactad  at  tha  Sqalar  Slfaal  Tha  aa*laaarla*  staff  af  tha  Slid  Caaipaay  It  at 
labarotarlas,  la  caaipara  cashiaaad  and  canvan-  year  sarvica  far  all  satell  baarlaf  prablaois. 


#  tarfarm  battar, 
pravida  ’'pret^ian'' 

9  Variabla  cashlaalnp  la  salt 
diffaraal  aparallap  canditient 

#  tradacad  In  any  oiaanllna 
I*  spociflcalian 

9  Ellailnatas  damoga  by 
Inaxparlancad  ossamblars 
9  Caniralt  aiovaaianl  af  iawal  ■ 
a*  laasa  ossamblias 
9  laanpanslva  shacfc-praaffa* 
far  aay  Instraatanl 


.an  entirely  new  concept 
of  jewel  mounting 
for  shock  protection 


ffftObUCTlON  TECHNIQUIS  (coatiaoad) 

removed  with  a  damp  cloth,  or  by 
rinsing  in  water.  There  is  no  need 
for  preliminary  tinning  of  parts. 

In  connection  with  assembly  of 
radio  receivers,  one  user  reports 
doubling  of  output  after  changing 
to  the  new  paste  solder.  It  has 
'  proved  ideal  for  delicate  work  re- 
i  quiring  minimum  solder,  and 
:  minimizes  or  completely  eliminates 
waste  solder.  This  latter  character- 
;  istic  often  more  than  counteracts 
i  the  higher  cost  of  the  paste  solder, 

I  which  sells  for  $5.60  a  2-pound  can^ 
The  paste  can  also  substitute  for 
solder  preforms  at  lower  cost,  and 
can  be  used  in  locations  where  ordi¬ 
nary  solders  cannot  reach,  as  well 
as  for  tinning  odd-shaped  parts. 
Strength  of  joints  is  reported  to  be 
at  least  as  great  as  that  obtained 
with  conventional  lead-tin  solder. 
All  common  metals  except  alumi- 
I  num  and  magnesium  can  be  sol- 
j  dered  with  full  solder-bond 
;  strength. 


Molten  Metal  Spray 
Shields  Plastic  Parts 

One  of  the  problems  encountered  in 
manufacturing  the  new  Dictaphone 
electronic  recording  instruments 
was  adequate  shielding  of  the 
closely  assembled  amplifier  com¬ 
ponents  while  keeping  the  recorder 
compact  and  light  for  portability. 
The  solution  evolved  was  use  of 
molded  Bakelite  housings,  with 
shielding  being  achieved  by  metal¬ 
lizing  the  inside  of  each  with  zinc. 
This  coating  was  sprayed  on  in 


PRODUCTION  TECHNIQUIS  (contliiMd) 


Uslnq  mollsn-mctol  tproy  9va  to  apply 
thlaldinq  loyar  of  sine  to  woodra  wind 
chMl  oi  on  •Inctronic  organ 


molten  form  with  a  Metco  metalliz- 
ins:  gun,  made  by  Metallizing  Engi* 
gineering  Co.,  Long  Island  City, 
N.  Y.  Cost  of  the  shielded  plastic 
parts  was  only  about  one  fourth 
that  of  solid  metal  parts,  with  a 
comparable  saving  and  weight.  The 
shielded  housings  are  grounded  to 
the  chassis  just  as  if  they  were 
metal. 

Plastic  parts  to  be  metallized  are 
masked  first  to  protect  surface  fin¬ 
ishes,  then  set  up  in  fixtures  hold¬ 
ing  10  or  more  parts  and  sand¬ 
blasted  to  remove  surface  oxides. 
This  takes  a  man  3  minutes.  After 
transfer  to  another  similar  fixture, 
the  parts  are  sprayed  with  molten 
zinc  to  give  a  metallized  coating  up 
to  0.003  inch  in  thickness.  This  op¬ 
eration  takes  6  minutes  of  one 
man’s  time,  using  i-inch  zinc  wire 
in  the  gun.  Cost  is  figured  at  |1.88 
per  hour  for  metallizing  and  $1.75 
per  hour  for  sand  blasting,  plus  the 
cost  of  materials  and  an  added  800 
percent  for  overhead. 

The  alternative  procedure  of 
shielding  the  insides  of  the  plastic 
parts  with  inserts  of  lead,  copper, 
zinc  or  foil  would  have  cost  about 
four  times  more  than  metallizing. 

In  a  somewhat  similar  metalliz¬ 
ing  operation  at  Rudolph  Wurlitzer 


ExanplM  oi  moldod  plastic  parts  hav¬ 
ing  sproysd  mstol  shtolds  insids.  asod 
In  sloctronic  dictophonos 
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What’s 

so  different 

about 

REPUBLIC 


I 


For  On0  thlflQ^  frsodom  from  h(d«- 
bound  thinking  and  snginMring  has  rssulttd  in 
manufacturing  innovations  that  provide  tho  host  in 
output  from  modem  precision  machinery  of  Republic's 
own  design. 

The  habit  of  being  different  at  Republic  has  resulted 
in  aluminum  foil  thot  has  proven  to  be  the  most 
economical.  It  is  custom  made  for  your  machines  in 
widths  from  1/4"  to  28-1/2"  and  all  gages  from 
.0002"  to  .005".  Each  roll  of  Republic  foil  has  clean, 
straight  edges,  accurate  gage  that  result  in  superior 
windings  ond  minimum  breakage.  Work  stoppages 
and  rejects  are  cut  to  the  bone,  down-time  virtually 
eliminated.  Your  costs  come  down,  when  your  pro¬ 
duction  goes  up. 

Because  Republic  craftsmen  watch  flft/e  things,  you 
benefit  from  bigger  production. 

YOUR  INQUIRY  IS  INVITED 


REPUBLIC  FOIL  &  METAL  MILLS 

INCORPORATED 

DANBURY  CONNECTICUT 

CAicc  /N>si,-ec  ^  Yf.  Jackson  BKdv  Chkoga  d.  III. 
SALESOrPICESi  .  .  .  ”  ^ 

666  Mission  St.,  Son  Proncisco  5,  Cold. 


AMERICAN  MACHINE  &  FOUNDRY  CO 


Svbt<</<o'y  of 


(contiimcd) 


PRODUCTION  TECHNIQUES 


Co.,  North  Tonawanda,  N.  Y.,  organ 
wind  chests  of  electronic  church 
organs  are  shielded  by  spraying  on 
a  0.005-inch-thick  coating  of  zinc. 
The  sections  of  the  wood  chest  that 
are  not  to  be  covered  are  masked  off 
with  heavy  paper.  The  sprayed 
shield  is  grounded  to  prevent  inter¬ 
ference  and  hum  that  might  be 
caused  by  shortwave  broadcEists,  X- 
ray  machines,  power  lines  and  other 
sources  of  stray  signals. 

Outdoor-type  power  capacitors 
are  being  given  a  0.01-inch  coating 
of  pure  zinc  by  metallizing  at  one 
Westinghouse  plant,  to  give  elec¬ 
trolytic  protection  against  corro¬ 
sion.  As  a  result  of  the  success  of 
this  protective  coating  in  the  field, 
zinc  metallizing  of  large  indoor- 
type  capacitors  was  also  adopted  by 
this  company. 


Bracket  Aids  Removal  of 
Soldering  Iron  Tip 

The  operating  principle  of  the  old 
boot  jack  has  been  successfully 
applied  to  the  problem  of  loosening 
frozen  soldering  iron  tips  in  the 


Available  with  single  or  double  wound  colls  to  20,000  ohms. 
Maximum  of  20  springs  In  two  pile-ups  single  or  twin  contacts. 
Operating  time  — >  .002  sec.  to  .050  sec. 
lelease  time  —  .005  sec.  to  .1 00  sec. 

Weight  •— 21/2*4  oz.  depending  on  coil  fullness  and  spring 
pile-up. 


DESIGNED  . 

to  suit  uour  needs! 


Oend  us  your  specifications. 
Let  us  build  a  sample  relay 
to  meet  your  requirements. 

You  will  then  be  able  to  test 

this  sample  relay  in  just  the 

spot  where  it  is  to  function. 

No  obligation  on  your  part! 

Se«  you  at  WESCON  Booth  206  Aug.  19-20-21 


54  MILL  STREET  —  LACONIA,  N.  H. 


M«tbod  oi  using  bsnch-moantsd  bracks! 
to  old  in  rsmosing  hot  tip  of  soldsring 
iron  ussd  on  tslsrision  rscsiTsr  Uns 
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how  do  YOU  pronouflce 


HIMDE&DAUCH 


CloMup  oi  bracket  thowlng  al«o  how 
■lota  are  milled  Into  tip  oi  iron 


plant  of  Olympic  Radio  &  Tele¬ 
vision,  Inc.  The  tips  are  notched  on 
opposite  sides  with  a  milling  cutter, 
to  correspond  to  the  recess  just 
above  the  heel  of  the  boot. 

Within  convenient  reach  of  each 
assembly  line  soldering  position,  a 
small  bracket  is  fastened  to  the 
bench  with  wood  screws.  A  slot  is 
cut  into  this  bracket,  just  wide 
enough  so  the  notched  part  of  the 
tip  can  get  in.  To  remove  a  tip, 
the  operator  slides  it  into  the 
bracket,  loosens  the  locking  screw, 
then  jerks  the  handle  of  the  iron 
upward. 


HINDE  rhymes  with  FIND 
DAUCH  is  pronounced  DOWK 


Say  HIND  and  DOWK 
America’s  Authority  on  Packaging. 


Testing  Television  Receiverg 

To  GET  a  quick  check  of  the  hori¬ 
zontal  and  vertical  sync  pulses  in  a 
television  receiver  before  the  pic¬ 
ture  tube  has  been  inserted,  a  small 
pickup  coil  can  be  inserted  in  the 
deflection  yoke  and  connected  to 
the  vertical  input  terminals  of  a 
cathode-ray  oscilloscope.  The  coil 
can  be  50  turns  wound  in  a  single 
layer  on  a  i-inch  outside-diameter 
form,  using  any  convenient  small 
size  of  wire.  If  the  sync  pulses  as 
viewed  on  the  cro  do  not  stand  still, 
the  sync  is  out  of  adjustment  This 
suggestion  comes  from  CBS-Colum- 
bia  production  engineers. 


SANDUSKY,  OHIO 


17  MILLS  AND  FACTORIES  •  40  SALES  OFFICES 
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NEW  PRODUCTS 


OTHER  DEPARTMENTS 
featured  in  this  issue: 


Edited  by  WILUAM  P.  O'BRIEN 

ControL  Testing  and  Measuring  Equipment  Described,  and 
Illustrated  .  .  .  Recent  Tubes  and  Components  Are  Covered  .  .  . 
Forty  Trade  Bulletins  Reviewed 


7^ 

5 

r 

CAPACITOR 

for  transistor  circuits 

Sangamo  Electric  Co.,  Marion, 
Ill.,  has  developed  an  electrolytic 
capacitor  for  use  in  transistor 
audio  circuitry.  The  type  EHT 
capacitor  has  high-purity  tantalum- 
foil  electrodes  with  high-purity 
paper  separators  impregnated  with 
a  special  electrolyte.  Anode  and 
cathode  lead  wires  are  securely 
welded  to  the  foils  for  maximum 
electrical  contact  dependency.  Ends 
are  sealed  with  a  polymerizing 
plastic  that  embeds  the  leads  and 
section  for  maximum  rigidity. 
Solderable  leads  of  tin-coated 
nickel  wire  are  firmly  welded  to 
the  tantalum  leads  external  to  the 
capacitor  body  to  preserve  mini¬ 
mum  leakage  current  properties 
necessary  in  transistor  circuits. 


F-M/A-M  TUNER 
has  adjustable  afc 

Fisher  Radio  Corp.,  41  E.  47th  St.. 
Nev  York,  N.  Y.  Model  60-R 


f-m/a-m  tuner  incorporates  a  two- 
band  superhet  circuit  with  com¬ 
pletely  independent  r-f  channels  for 
f-m  and  a-m.  The  f-m  section  com¬ 
prises  a  dual  triode,  cascode,  tuned 
r-f  stage  for  maximum  signal-to- 
noise  ratio,  and  two  i-f  stages  fol¬ 
lowed  by  two  cascaded  limiters.  The 
unit  features  a  sensitivity  of  5  (iv 
for  30  db  of  quieting  on  300-ohm 
antenna  input,  2.5  |iv  on  72-ohm 
antenna  input;  adjustable  afc;  a 
uniform  response  of  20  to  20,000 
cycles,  =tl  db;  distortion  of  less 
than  0.04  percent  for  1  v  output; 
and  10-kc  whistle  filter.  Size  is  14  ii 
in.  wide,  8i  in.  high  and  91  in.  deep. 
Weight  is  17  lb. 


POWER  BOOSTER 

for  the  152-174  me  band 

Kaar  Engineering  Corp.,  Middle- 
field  Road,  Palo  Alto,  Calif.,  is  now 
producing  a  power  booster  that  will 
increase  the  power  output  of  any 
10-w  mobile  radiotelephone  trans¬ 
mitter  six  times.  The  unit  is  in¬ 
serted  between  the  low-power  trans¬ 
mitter  and  antenna.  The  power  de¬ 
sired  is  selected  by  a  switch  on  the 
dashboard  and  the  booster  is  acti¬ 
vated  when  the  microphone  button 
is  pushed.  Because  the  unit  is 
instant  heating,  added  power  is  not 
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New  Books . 364 
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drawn  from  the  battery  until  the 
mike  button  is  pushed.  The  power 
booster  may  be  used  with  any  make 
of  radiotelephone  operating  in  the 
1.52  to  174-mc  band. 


PNP  TRANSISTORS 

available  in  three  types 

Radio  Receptor  Co.,  Inc.,  261  W. 
19th  St.,  New  York  11,  N.  Y.,  an¬ 
nounces  availability  of  three  types 
of  pnp  junction  transistors,  useful 
from  d-c  to  low  r-f  in  high-gain 
amplifier,  oscillators  and  shaping 
circuits.  These  tiny  units  are 
sealed  in  a  thin  plastic  shell  only 
0.120  in.  X  0.343  in.  x  0.376  in. 
Leads  may  be  soldered  in,  or  clipped 
to  plug  into  a  standard  transistor 
or  hearing-aid-tube  socket.  The 
a8}rmmetrical  lead  spacing  insures 
proper  polarity  and  fits  the  stand¬ 
ard  subminiature  socket  (proposed 
JETEC  standard).  Excellent  per¬ 
formance  can  be  obtained  with  as 
little  as  0.5  ma  at  1.6  v  collector 
voltage.  Under  these  conditions  the 
t3rpe  RR  20  has  a  current  amplifica- 
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Make  your  U  H I  circuits 
as  simple  as  VHF  designs ••• 

Use  these  two  Hew  Sylm'a  Tubes  in  tuners  and  converters 


TO  IP 


VHP  UHP 

AMP. 

6AN4 


VHP  UHP 
MIXER 
6AN4 


VHP  UHP 


1.  a 


6T4 


Equipment  Manufacturers!  Simplify  design  of  combination 
VHF-UHF  tuners,  UHF  converters  for  TV!  Two  new 
Sylvania-developed  tubes  permit  adaptation  of  conventional 
amplifier-mixer-local  oscillator  circuit  to  the  new  frequency 
bands— completely  eliminate  complicated  switching  arrange¬ 
ments  or  stage  duplication.  Leading  Tuner  Manufacturers 
have  adopted  these  types  for  current  tuner  production. 

•  Short  Bulb  T-SVi  7-pin  miniature  construction. 

•  Requires  no  special  socketry. 

•  Designed  for  use  at  frequencies  up  to  1000  me. 

•  Double  plate  and  grid  leads. 

•  Designed  for  high  production  resulting  in  lower  cost, 
more  uniformity  and  better  availability. 

THE  SYLVANIA  6T4  is  designed  for  use  as  a  local  oscillator 
at  frequencies  up  to  1000  me.  Used  as  the  companion  tube 
to  the  6AN4,  it  makes  possible  the  design  of  extremely  sim¬ 
ple  combination  tuners  and  UHF  converters. 

THE  SYLVANIA  6AN4  can  be  used  as  a  grounded  uid,  rf 
amplifier  as  a  mixer.  Its  performance  in  the  VHF  band  is 
comparable  to  that  obtained  with  tube  types  capable  only 
of  VHF  service. 

The  6AN4  is  designed  for  both  high  g„  and  hiah  mu. 
Under  representative  operating  conditions  as  a  Olass  A 
amplifier,  the  transconductance  is  10,000  micronihos  and 
the  amplification  factor  is  70. 

When  used  as  a  mixer,  the  6AN4  offers  the  advantages 
of  a  conversion  gain  and  of  relatively  low  oscillator  drive 
requirements. 

Complete  technical  information  on  operating  character¬ 
istics,  including  performance  curves,  is  included  in  the  man¬ 
ual,  “Sylvania’s  UHF  Story.”  A  copy  is  yours  for  the  asking. 
Write  to:  Sylvania  Electric  Products  Inc.,  Dept.  311-1007, 
1740  Broadway,  New  York  19,  N.  Y. 

SYLVANIA 


Representative  block  diagram  of  combination  VHF-UHF 
tuner  using  the  new  Sylvania  6AN4  as  rf  amplifier  and 
mixer,  and  the  6T4  as  local  oscillator. 


COMTAKATIVf  KtKMUWANCE  OS  THf  AAN4  AT  VMS  AND  UHS 

CONDITIONS 

INSERTION 
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12 

10 

12 

Single  Hibe  in  npen  HoM-wove 
fwnnd  omplifief  ert  900  me. 

10 

10 

15 

Curve  shows  conversion  voltage  gain  using  50  ohm  input 
and  output,  and  input  VSWR  of  the  type  6AN4  ndsan 
used  as  a  mixer. 
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in  Conadoi  Sylvania  Electric  (Canada)  Ltd. 
University  Tower  Bldg.,  St.  Catherine  St. 
Montreal,  t.  Q. 
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tion  of  40  and  a  power  gain  of  36 
db;  types  RR  14  and  RR  21  have 
current  amplification  of  25,  The  RR 
14  and  RR  20  have  cutoff  currents 
of  only  10  and  a  noise  figure  of 
22  db  n.OOOcps). 


POTENTIOMETERS 

operate  from  0  to  80  C 

Birklan  Corp.,  200  E.  Third  St., 
Mt.  Vernon,  N.  Y.  Series  3500 
potentiometer  achieves  a  linearity 
of  0.01  percent  through  utilization 
of  advanced  servo-controlled  wind¬ 
ing  techniques.  Each  unit  is  indi¬ 
vidually  calibrated  against  a  stand¬ 
ard  accurate  to  0.001  percent.  Re¬ 
sistance  range  is  2,000  ohms  to 
300,000  ohms  with  a  standard  re¬ 
sistance  tolerance  of  ±  1  percent. 
Temperature  range  of  operation  is 
0  to  80  C.  Low  temperature-coeffi¬ 
cient  resistance  wire  and  thermal 
cycling  is  used  to  stabilize  resist¬ 
ance  value.  Electrical  and  mechan¬ 
ical  rotation  may  be  specified  to 
any  value  between  360  deg  and 
3,780  ±  i  deg. 


MINIATURE  CRO 

for  instrumentation  use 


James  Millen  Mfg.  Co.,  Inc.,  150 
Exchange  St.,  Malden,  Mass. 
Use .  of  miniature  panel-mounting 
c-r  oscilloscopes  for  instrumenta¬ 
tion  in  place  of  the  conventional 


pointer-type  moving-coil  meters  is 
made  practical  by  the  new  1-in. 
oscilloscope  just  developed.  This  • 
scope  has  a  panel  bezel  matching  in  • 
size  and  style  the  standard  2-in. 
square  case  meters.  It  uses  the 
ICPl  one-in.  crt.  This  compact  tube 
has  an  extremely  bright  and  sharp 
trace.  There  are  many  places  in  re¬ 
ceiver,  transmitter,  amplifier  and 
radar  circuits  where  the  wave  shape 
and  pulse  form  are  of  equal  or  even 
greater  importance  than  magnitude. 
By  the  use  of  this  new  unit,  magni¬ 
tude,  phase  displacement  and  wave 
shape  are  constantly  visible  on  the 
.scope  screen. 


FREQUENCY  METER 

is  direct  reading  unit 

Berkeley  Scientific  Division  of 
Beckman  Instruments,  Inc.,  2200 
Wright  Ave.,  Richmond,  Calif. 
Model  6670  frequency  meter  offers 
a  direct-reading  instrument  capable 
of  measuring  frequencies  from  0 
cps  to  42  me.  Possible  accuracies 
of  1  part  in  10’  ±1  count  can  be 
attained.  The  indicated  frequency 
is  displayed  in  digital  form  on  eight 
banks  of  illuminated  lucite  number 
panels.  Basically  the  model  5570 
consists  of  two  sections:  (1)  a  high 
speed  events-per-unit-time  meter, 
and  (2)  a  heterodyne  unit.  Fre¬ 
quencies  from  2  to  42  me  are  applied 
to  the  heterodyne  section,  the  me 
selector  knob  turned  to  the  proper 
harmonic  and  the  results  are  read 
directly  on  the  eight  decade  number 
panels.  By  means  of  accessory 
heterodyne  units,  the  complete 
range,  up  to  160  me,  can  be  read 
by  this  instrument. 


DECADE  AMPLIFIER 

has  high  gain,  low  noise 

Kalbfell  Laboratories,  Inc.,  1090 
Morena  Blvd.,  San  Diego  10,  Calif. 
The  Kay-Lab  model  102B  decade 
amplifier  is  a  general  purpose  pre¬ 
amplifier  having  stabilized  gains  of 
40  db  and  60  db,  and  maximum  gain 
of  approximately  80  db.  One  of  its 
chief  features  is  a  very  low  hum 
and  noise  output  for  a  gain-switch¬ 
ing  amplifier.  Another  feature  is 
the  high  output  voltage  which,  in 
conjunction  with  low  noise,  permits 
a  very  wide  dynamic  range.  Maxi¬ 
mum  output  is  50  V  rms  into  20  K 
ohms  or  higher  load ;  40  v  rms  into 
5  K  ohms  load ;  10  ma  rms  current 
into  low  impedance.  Input  imped¬ 
ance  is  3  megohms  shunted  by 
10-|j.af  capacitance.  Power  require¬ 
ments  are  105  to  125  v,  60  cycles, 
75  w. 


CHOPPERS 

operate  at  10  to  500  cps 

Stevens-Arnold  Inc.,  22  Elkins 
St.,  South  Boston  27,  Mass.,  has 
available  tw’o  d-c/a-c  choppers  that 
feature  uniform  performance  over 
the  entire  range  of  10  to  500  cps. 
Characteristics  of  the  type  364  and 
the  365  choppers  are  identical  ex- 
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gives  you  highest  overall  sound  recording  quality 

•••at  no  extra  cost 


BAUNCED 

PERFORMANCE 


P  has  been  designed,  formulated  and 
perfected  to  meet  the  most  exacting  requirements  for 
modem,  professional  sound  recording.  Its  mechanical 
and  magnetic  properties  are  carefully  balanced  to 
assure  optimum  overall  performance  in  your  record¬ 
ing  machines. 

Output,  frequency  response,  noise  level  and  distor¬ 
tion  are  correctly  proportioned  for  the  most  satisfac¬ 
tory  end  result  — with  no  compromise  on  quality 
anywhere  along  the  line. 

Perfected  manufacturing  techniques  and  high  pro¬ 
duction  volume  enable  this  premium-quality  tape  to 
be  offered  to  you  at  no  increase  in  price. 

Here  are  some  of  Audiotape’s  extra-value  features: 
Mort  Unfform  Frequmcy  Response  —  Audiotape’s  out¬ 
put  does  not  tend  to  fall  off  at  the  higher  frequencies. 
Response  remains  excellent  throughout  the  com¬ 
plete  range  of  audible  sound,  requiring  no  special 
equalization. 

low  Noise  Level  —  Extremely  uniform  dispersion  of 
magnetic  particles  results  in  exceptionally  low  noise 
level  —  completely  free  from  troublesome  ticks  and 
pops.  Overall  signal-to-noise  ratio  is  entirely  com¬ 
parable  to  that  obtainable  with  average  production 
of  any  premium  price  tape  on  the  market, 
low  Distortion  —  Highest  quality  magnetic  oxide,  in  a 
coating  of  precisely  controlled  uniform  thickness, 
results  in  exceptionally  low  distortion  over  a  wide 
range  of  bias  settings. 


Maximum  Uniformity  —  All  7"  and  10"  reels  of  plastic 
base  Audiotape  are  guaranteed  to  have  an  output 
uniformity  within  the  reel  of  ±  db  or  better— and 
a  reel-to-reel  variation  of  less  than  ^  Vs  db.  What’s 
more,  there’s  an  actual  output  curve  in  every  5-reel 
package  to  prove  it 

Comploto  Interchongoability  —  Since  Audiotape  re¬ 
quires  no  special  equalization  adjustments.  Audio- 
tape  recordings  can  be  interchanged  freely  between 
radio  stations  and  studios  —  played  back  perfectly 
on  any  machine. 

Hightst  Coating  Adhesion— keeps  the  magnetic  oxide 
coating  from  rubbing  or  flaking  off.  No  danger  of 
fouling  heads  and  guides. 

Guaranteed  Spike-Free  —  Plastic  base  Audiotape,  in 
both  1200  and  2500  ft  reels,  is  positively  guaranteed 
to  be  free  from  splices. 

Low-Tension  Reel  Design  -  with  2^4"  hub  now  stand¬ 
ard  for  all  1200  foot  T"  reels.  By  eliminating  the  high 
tension  zone  encountered  at  smaller  hub  diameters, 
this  reel  assures  more  accurate  timing,  more  constant 
pitch,  slower  maximum  reel  speeds  and  reduced 
wear  on  heads  and  tape. 

COMPARE  AUDIOTAPE  in  an  end-to-end  nm 
with  any  other  sound  recording  tape  available.  Com¬ 
pare  the  prices,  too.  You’ll  And  that  Audiotape  speaks 
for  itself  — in  performance  and  in  cost! 


AUDIO  DEVICES,  Inc. 

444  Madison  Avenue,  New  York  22,  N.Y 

Export  Dept.:  13  East  40th  St..  Now  York  16.  N.Y,  Cables  “ARLAB" 
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cept  that  the  former  is  plug-in  and 
the  later  is  nonplug-in.  (Contacts 
are  gold  thus  assuring  adequate 
performance  in  the  0  to  IJ  volt  d-c 
range.  Long-life  rating  is  1}  v  d-c, 
1  mil.  Foth  choppers  were  designed 
for  mobile  military  and  aircraft 
service.  Contact  arrangement  'a 


We  wish  we  had  something  non*  military  to  crow  about.  We  wish 
we  were  sure  how  to  stay  in  business  without  a  lot  of  soft 
government  money.  We  wish,  when  we  end  a  year  with  a  profit, 
even  after  taxes  and  such,  that  we  could  feel  "  We’ve  earned 
that -there,  because  26,063.5  people  are  glad  they  bought  our 
product.”  Instead  we  have  to  say  ”156,000,000.00  people  have, 
grudgingly,  paid  the  check  and  they  admit,  grudgingly,  that  we 
probably  earned  it. 

If  you  read  this  journal*  you  get  the  impression  that  the  entire 
electronic  industry  is  in  about  the  same  spot,  only  in  many  cases  it 
hasn’t  faced  it.  Of  course  one  sees  exceptions,  where  some  character 
has  a  whole  roomful  of  bottles  and  firecrackers  which  will  run  one 
milling  machine  automatically.  But  even  here  it’s  usually  the  result 
of  a  development  program  sponsored  by  the  poor  taxpayer. 

The  Ph  D  in  charge  should  watch  a  Brown  &  Sharpe  |00  screw 
machine  built  any  time  after  1895  spitting  out  complicated  and 
accurate  parts  every  3*10  seconds!  Oh,  we  know  it  doesn’t  have 
feed-back  but  it  works  for  George,  who  is  top-kick  to  a  half-dozen 
ifOO’s  and  takes  care  of  the  feed-back. 

How  about  doing  something  Useful  with  this  electronics  business? 
Just  to  keep  up  morale  while  we’re  stuck  with  military  urgency! 

P.  S.  We  do  make  sensitive  relays,  will  dutifully  apply  them  to 
military  needs,  and  we’ll  jump  thru  hoops  for  the  commercial 
relay  user  when  we  find  him. 

ttftrrinf  to  "Tbt  ScInHjic  Jmerictti" 


SIGMA 

SIGMA  INSTRUMENTS,  INC. 

•t  PEARL  ST.«  SO.  BRAINTREE,  BOSTON  85,  MASS. 
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I  CONNECTORS 

I  for  high-current  use 

Winchester  Electronics,  Inc., 
Glenbrook,  Conn.  A  recent  addition 
to  the  line  of  quick-disconnecting 
j  connectors  is  the  AQRE  12.  Twelve 

July,  1953  — ELECTRONICS 


UHF-TV  ANTENNA 
is  unusually  rugged 

Danforth  Mfg.  Co.,  Monmouth, 
Ill.,  is  manufacturing  the  Little 
Jewel,  a  new  uhf-tv  antenna  featur¬ 
ing  unusually  rugged  construction. 
Noncorrosive,  heavy  l-in.  aluminum 
tubing  is  used  for  the  boom;  I  in. 
for  the  six  elements.  Crimped  ends 
eliminate  vibration  and  whistle.  The 
antenna  comes  fully  assembled  and 
ready  for  instant  use.  It  has  high 
forward  gain,  excellent  front-to- 
back  ratio  and  directivity.  The 
folded  dipole  is  perfectly  matched 
to  a  300-ohm  leadin  line. 


NIW  PRODUCTS 


(centinM^) 


large  contacts  having  .0.113  in. 
diameter  solder  cups  for  No.  12 
AWG  permit  the  use  of  higher  cur¬ 
rent  (up  to  26  amperes)  with  no 
sacrifice  of  electrical  characteristics 
and  without  increase  in  overall 
physical  dimensions  of  the  com¬ 
parable  QRE-type  connector  hav¬ 
ing  the  same  number  of  contacts. 
The  specially  designed  spring- 
loaded  contacts  provide  easy  dis¬ 
engagement  of  the  plug  and  recep¬ 
tacle,  thereby  eliminating  the  need 
for  levers  or  the  use  of  force  which 
often  results  in  damage.  Voltage 
breakdown  between  contacts  at  sea 
level  is  6,260  v  d-c;  at  60,000  ft 
altitude,  1,450  v  d-c.  Weight  of 
plug  is  1.2  oz;  receptacle,  2.1  oz. 


TYPE  756- 

Fairchild’s  latest  single-turn 

PRECISION  POTENTIOMETER 

Gives  you  all  these  advantages... 


1  Extremely  low  noise  level  and  longer  life  with  sustained  high  ac- 
*  curacy  result  from  improved  winmngs  and  wiper  design,  ^ese 

improvements  also  permit  higher  rotational  speeds  with  minimum  of  wear. 

2  Higher  resolution  (0.05%  at  2,000  turns)  and  close  functional 
"  tolerances  (linear  ±0.25%;  non-linear  0.35%  with  3:1  slo^  ra¬ 
tio  in  high  resistance  ranges)  give  higher  point-to-point  tracking  qualities. 

Standard  electrical  functional  angle  is  320  deg.  nominal  with  ORV 
^  tolerance  of  ±5%  in  resistance  range  from  800  to  40,000  ohms. 
Electrical  functional  angle  of  350  deg.  nominal  with  ORV  tblcrance  of  ±3% 
in  resistance  ranges  of  50  to  45,000  ohms  can  be  supplied  on  special  order. 

A  Greater  flexibility— For  non-linear  functions  as  many  as  13  taps 
■  can  be  provided  by  adding  extra  terminal  boards. 

^  All  the  desirable  qualities  of  the  well-known  Type  746  unit,  includ- 
^  ing  easy  and  more  accurate  phasing,  gan^ng  up  to  20  units  on  a 
single  shaft,  all-metal  precision-machined  housing  and  s^ft,  low  torque,  etc., 
are  included  in  the  Type  756. 

Full  information  alxiut  the  entire  line  of  Fairchild  Precision  Potentiometers, 
including  specifications  of  the  Type  756  unit  and  how  we  can  help  solve 
your  potentiometer  problems,  is  available  for  the  asking.  Write  to  Poten¬ 
tiometer  Division,  Fairchild  Camera  and  Instrument  Corporation,  Park  Ave¬ 
nue,  Hicksville,  Long  Island,  New  York,  Department  1 40-39 A. 


ALL-METAL  MOUNT 

for  vibration  and  shock 


Robinson  Aviation,  Inc.,  Teter- 
boro,  N.  J.,  has  developed  a  special 
double-acting  unit  mount,  model 
9302.  Noteworthy  features  are  non¬ 
linear  deflection  characteristic- 
high  damping,  low  ampliflcation  a1 
resonance  and  ability  to  withstand 
any  conditions  of  temperature  and 
environment.  Made  with  the  all- 
metal  cushioning  material,  Met-L- 
Flex,  the  mount  is  suitable  for  the 
isolation  of  vibration  and  shock  for 
positive,  negative  and  radial  loads, 
thereby  protecting  sensitive  com¬ 
ponents,  such  as  the  all-important 
electronic  guidance  systems.  It  is 
recommended  that  the  units  be 
mounted  in  the  plane  of  the  center 
of  gravity  of  the  equipment  for 
maximum  efficiency.  Load  ranges 
are  presently  available  between  1 
and  7  lb  per  mount.  A  range  of 
natural  frequencies  above  10  cps 
can  be  provided  depending  upon 
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the  load  and  performance  require¬ 
ments. 


STABILIZER 

for  power  supplies 

Kalbfell  Laboratories,  Inc.,  1090 
Morena  Blvd.,  San  Diego  10,  Calif. 
Model  122  chopper  stabilizer  affords 
standard-cell  stability  to  the  output 
voltage  of  ordinary  power  supplies. 
The  model  122B  was  designed  for 
use  with  the  Super-Regulator, 
model  121.  It  can  be  connected  di¬ 
rectly  to  terminals  on  the  regulator 
provided  for  this  purpose.  A  unique 
circuit  is  employed  whereby  a  frac¬ 
tion  of  the  output  voltage  is  com¬ 
pared  to  a  standard  cell.  A  correc¬ 
tive  signal  is  generated  that  is  fed 
back  to  the  power  supply  being  reg¬ 
ulated.  This  is  a  polarized  signal 
of  ±30  v  and  5  ma.  A  precision  at¬ 
tenuator  is  calibrated  to  afford  the 
desired  output  voltage  to  an  abso¬ 
lute  accuracy  of  0.1  percent  The 
chopper  stabilizer  can  be  adapted  to 
any  power  supply. 


Now! — Moldite’s  famed  precision  pro¬ 
duction  facilities  have  been  augmented 
with  a  complete  plant  specializing  ex¬ 
clusively  in  continuous,  uniform  produc¬ 
tion  of  ferrite  cores.  When  you  use 
Ferricores  by  Moldite  .  .  .  you  can  be 
certain  of  absolute  uniformity  from  the 
first  to  the  millionth  unit. 

A  special  Ferricore-Moldite  material  is 
available  for  high  temperature  applica¬ 
tions.  For  higher  frequency  applications 
where  minimum  eddy-current  losses  are 
more  important  than  maximum  permea¬ 
bility,  a  new  ferrite  material  is  now 
ready  for  production. 

You’ll  find  MoldiJe  Ferricores  will  give 
you  lower  losses,  greater  efficiency,  higher 
permeability  .  .  .  and  LOWER  COST! 


FERRITE  CORES 
MOLDED  COIL  FORMS 
(iron  and  phenolic) 
MAGNETIC  IRON  CORES 
nLTER  CORES 
THREADED  CORES 
SLEEVE  CORES 
CUP  CORES 


FERRICORE,  INC. 
affiliated  with 


GENERATOR 

offers  varied  pulsing 

Hewlett-Packard  Co.,  396  Page 
Mill  Rd.,  Palo  Alto,  Calif.  Model 
618B  signal  generator  is  designed 
for  faster,  more  accurate  measure¬ 
ments  of  radio-relay,  radar,  tv-car- 
rier  systems  and  similar  applica¬ 
tions  involving  superhigh  frequen¬ 
cies.  Accuracy  and  stability  is  high 


Samples  promptly  submitted  upon  request 
for  design,  pre-production,  and  test  purposes 

SEND  FOR  CATALOG  110 


1410  CHESTNUT  AVE.,  HILLSIDE  S,  N.  J. 


Want  mot*  information?  Um  post  cord  on  lost  pogn. 
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NEW  PRODUCTS  (continacd) 

throughout  the  continuous  fre¬ 
quency  range  of  3,800  to  7,600  me. 
The  equipment  may  be  internally 
or  externally  pulse  modulated.  Rep¬ 
etition  rate  is  continuously  variable 
from  40  to  4,000  pps.  Pulse  width 
is  variable  from  0.5  to  10  pisec. 
Sync-out  signals  can  be  simultane¬ 
ous  with  the  r-f  pulse  or  in  advance 
of  the  pulse  by  any  interval  from  3 
to  300  |*sec.  Model  618B  may  also 
be  synchronized  with  an  external 
sine  wave,  or  with  positive  or  nega¬ 
tive  pulse  signals. 


Jyst  off  the  Press . . . 


IRON  CORES 

coil  torn  .  nmm 


PLANIMETER 

for  flow-chart  totalizing 

Libbascope,  Inc.,  1607  Flower  St., 
Glendale  1,  Calif.,  has  developed  a 
square-root  planimeter  for  flow-  i 
chart  totalizing  of  3-in.  miniature 
graphic  panel-strip-chart  recorders.  1 
It  provides  for  a  true  square-root  j 
extraction  and  integration  without 
approximation  over  the  entire  range  1 
of  flow.  Totalizing  is  accommo-  , 
dated  from  leading  to  trailing  edge  ; 
of  chart  paper  by  means  of  a  motor- 
driven  sprocket.  It  gives  readout  i 
to  four  places  on  the  counter. 
Weight  is  10  lb. 


THE  MOST  COMPLETE  CATALOG 
OF  CORES  IN  THE  INDCSTRY 
Including  Ferrites  and  Molded  Coil  Forms 


Now  .  .  .  with  the  acquisition 
of  Ferricore,  Inc.,  a  plant  fully 
equipped  for  the  precision  pro¬ 
duction  of  ferrite  cores  (see  ad 
on  opposite  page),  the  famed 
Moldite  line  comprises  cores 
for  every  electronic  purpose.  In 
addition  to  adding  ferrite  cores. 


Moldite  has  also  resumed  pro¬ 
duction  of  Molded  Coil  Forms. 
You’ll  find  everything  fully  de¬ 
scribed  in  our  new  catalog. 
Send  for  a  copy  .  .  .  NOW. 
And,  at  the  same  time,  request 
samples  for  design,  pre-produc¬ 
tion  and  test  purposes. 
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HERMETIC  SEALS 

with  attached  lugs 

Hesmetic  Seal  Products  Co.,  33 
S.  Sixth  St.,  Newark  7,  N.  J.,  has 


FERRITE  CORES 
MOLDED  COIL  FORMS 
(iron  and  phenolic) 
MAGNETIC  IRON  CORES 
FILTER  CORES 
THREADED  CORES 
SLEEVE  CORES 
CLP  CORES 


NATIONAL 


COMPANY 

1410  CHESTNUT  AVE.,  HILLSIDE  5.  N.  J. 
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CAROL 

antenna  cable 


Carol  antenna  cable  ia  ideal  for 
coni^tiona  to  TV  and  FM 
receiving  antennaa  and  motor¬ 
ic  utenna  rotatora.  Inaula- 
tion  ia  Carol  Polyethylene — a 
loW'loaa,  high  atrength  dielec¬ 
tric  that  ataya  flexible  and 
atrong  over  a  wide  temperature 
range,  and  reaiata  moisture, 
oxidation  and  corona. 

Conaistently  high  quality  in 
the  cable  you  receive  ia  guar¬ 
anteed  by  preckion  extrusion 
.  . .  accurate  temperature  con¬ 
trol  .  .  .  and  strict  production 
control  methods  including  con¬ 
stant  inspection  and  microm¬ 
eter  gauging. 

Supplied  in  twin-conductor 
typee,  No.  18.  20  or  22  AWG; 
and  3,  4  or  6-conductor,  No. 
20  AWG;  with  clear,  amber, 
or  brown  polyethylene. 

Write  or  call  Carol  today  for 
full  details  on  our  complete 
line  of  cables  for  electronic 
applications. 


for  A-N  connectors 

JoYAL  Products,  Inc.,  56  Belmont 
Ave.,  Newark  3,  N.  J.,  has  avail¬ 
able  a  new  260  w  A-N  connector 
soldering  machine.  The  equipment 
can  solder  from  2  to  30  terminals, 
and  more,  on  A-N  connectors.  It 
can  also  be  used  on  terminal  boards, 
on  printed  circuits  with  high-tem¬ 
perature  solder  that  cannot  be 
handled  with  a  soldering  iron,  and 
for  military  equipment  on  solder- 
crimped  lugs  to  government  specifi¬ 
cations.  To  use,  the  operator 
merely  sets  the  heat  and  the  solder, 
brings  the  work  to  the  electrodes 
and  presses  the  foot  switch. 


LARGEST 


Whatever  the  demaads  in  autoaudii 
machinery ... /fo/n  the  largest 
small  i ..  Kahle  makes  them  ajM 

Illustrated  above  is  a  T2g3  , 
sub-miniature  button  bulb  ' 

miniature  stem.  The  machiness^Si 
produce  these  parts  can  abol^  used 
for  fast  production  of  transi^x  (it 
has  recently  been  demonstrated  that 
'  transistors  must  be  hermetically 
sealed  in  glass  and  evacuated  for 
complete  assurance  of  long  life  and 
reliability).  “The  Largest”  (eee 
above)  is  a  27"  TV  tube.  K^la 
produces  a  16  head  automatic  to- 
dexing  machine  for  irB  TV^Jlm 
sizes  up  to  27"  in  diamattr  w^fil  . 
heads  nlled.  Today  Kahle is  gftadf 
the  major  producers  erf 
designed  machineiy  for  eleorai^i. 
Kahle  equipment  is  contribytil^  to 
Develt^ment  Progress  in  electron¬ 
ics  throughout  the  civilized  wwld.  ^ 
To  overcome  your  produgriarp-ob- 
lems,  call  on  K^e's  aapnHaM  to 
beti^t  you.  ; 


NEW  PRODUCTS  (conlinucd) 

designed  a  complete  series  of  her¬ 
metic  seals  with  attached  lugs  as  an 
associated  line  of  the  self-lug  tub¬ 
ing  seals.  Lugs  are  affixed  by  a 
positive  method  guaranteed  to  be 
secure ;  and  are  available  for  every 
tubular  seal  and  bathtub-capacitor 
seal  currently  used  in  industry. 
Lugs  are  available  flat  or  bent 
through  any  angle  desired;  with 
pierced  holes,  or  notched  for  wrap¬ 
around  connection.  Solder-lug  feed¬ 
throughs,  parts  1603-04-06-06,  are 
also  available  in  this  series. 


kahle.. . , 
macliiiias 
make  '  ^ 
Ike 
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age  requiring  only  i  cu  in.  for 
mounting  space  is  featured  in  the 
new  model  133  ferroresonant  flip- 
flop.  The  unit  was  developed  as  a 
vacuum-tube  replacement  for  cer¬ 
tain  counting,  scaling  and  storage 
applications.  It  has  the  long  life, 
low  power  requirements  and  low 
heat  dissipation  of  the  saturable 
reactor,  and  is  small,  simple  and 
relatively  inexpensive.  It  will 
operate  on  a  fraction  of  the  power 
needed  by  a  vacuum  tube  of  compar¬ 
able  output,  and  can  deliver  more 
than  90  percent  of  the  input  energy 
as  usable  output  since  copper  and 
core  loss  are  the  only  sources  of 
power  consumption. 


tight 


Cosily  omd  difiasUt  And  dit  doM  fit  it  oftto  detttojftd 
bjr  warping,  corrosion  and  normal  nte.. 


Also  eostlyl  And  makes  maintenance  more  difficult,  moft 
time<oosuming. 


UNIT  OSCILLATOR 

produces  50  to  250  me 

General  Radio  Co.,  275  Massa¬ 
chusetts  Ave.,  Cambridge  39,  Mass. 
Type  1216-A  unit  oscillator  pro¬ 
duces  frequencies  from  50  to  250 
me  over  a  single  continuous  range. 
Frequency  is  read  directly  from  a 
6-in.  dial  with  a  calibrated  slow- 
motion  drive.  The  tuned  circuit  is 
a  semibutterfly  type  that  has  no 
sliding  contacts.  At  least  80  mw 
can  be  delivered  at  any  frequency 
into  a  50-ohm  load.  The  type 
1215-A  can  be  modulated  at  a-f  and 
r-f;  and  with  the  type  1000-P6 
crystal-diode  modulator  and  a  tv 
receiver,  a  tv  test  generator  can  be 
assembled. 


USE  Minx  iiEcnoMC  wuTMksnvrMO. 

Tb*  UmpU,  two,  oeonowsieot  umyt 


Made  of  resilient,  compressible  knitted  metal  wire  mesh,  METEX 
strips  and  gaskets  "close”  these  openings  just  as  a  weatherstrip 
"closes”  windows  and  doors. 

Because  they  are  metallic,  METEX  strips  and  gaskets  are  conduaive. 
Because  they  are  knitted,  they  are  flexible  and  resilient.  They  will 
conform  to  surface  irregularities  with  no  loss  in  shielding  efficiency. 

Close  manufaauring  control  assures  uniformity  in  the  resiliency  and 
dimensions  best  adapted  to  specific  applications. 

METEX  electronic  strips  and  gaskets  are  easy  to  install.  They  are  not 
expensive— in  fact,  they  may  well  save  more  than  their  cost  by  elimi¬ 
nating  the  need  for  many  operations  formerly  thought  necessary. 

It  will  pay  you  to  inpestigate  the  production  and  perform¬ 
ance  advantages  of  METJ^  Electronic  Weatherstripping.  A 
bulletin  giving  detailed  information  is  yours  for  toe  asking 
— just  write  on  your  company  letterhead. 


COMPARISON  BRIDGE 

for  production  lines 

Southwestern  Industrail  Elec¬ 
tronics  Ck).,  2831  Post  Oak  Rd., 
Houston  19,  Texas.  Designed  for 
production-line  operation  but  cap¬ 
able  of  lab  accuracy,  the  Model  E-1 
comparison  bridge  provides  uni- 


METAL  TEXTILE  CORPORAnON 


Main  Office  &  Plant,  RomII*,  Now  Janoy  Cenndkin  Plant,  Hamilton,  Ont, 
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form  characteristics  in  resistors, 
capacitors  and  a-f  inductances.  The 
1-percent  scale  may  be  read  accur¬ 
ately  to  indicate  differences  between 
components  as  small  as  0.1  percent. 
A  bridge  circuit  applies  3  v  at  60 
cycles  to  the  components  under  test, 
utilizing  a  transformer  with  a 
special  bifilar  winding  to  assure 
uniformity  of  two  legs.  Compo¬ 
nents  with  impedances  from  1  ohm 
to  5  megohms  at  60  cycles  may  be 
compared.  The  unit  operates  on 
115  V,  60  cycle  a-c. 


VIBRATION  PICKUP 

is  sensitive  and  light 

Technical  Instrument  Co.,  3732 
Westheimer  Rd.,  Houston,  Texas, 
has  available  a  new  ultra-sensitive 
inductive  vibrometer  featuring 
high  sensitivity  and  light  weight. 
In  many  applications  the  highly 
efficient  magnetic  circuit  provides 
sufficient  output  to  drive  recording 
galvanometers  directly.  It  can  be 
supplied  in  natural  frequencies 
ranging  from  15  to  80  cps.  Units 
above  22  cps  can  be  mounted  in  any 
direction.  Output  is  over  1  v  per  in. 
per  second  for  the  600-ohm  unit. 
Size  is  lA  in.  in  diameter  x  li  in. 
long.  Weight  is  11  oz. 


Thli  typical 
Hciharington  T1000 
Switch  deiigncd  for 
MIL  S  6745  u<*« 
raducat  tiia  by  25%. 


Built  to  meet  jfour 

TOUGHEST 
PERFORMANCE  STANDARDS 

•  ••wiiil  weight  and  itpaep  ftatJings 
in  the  bargain, •• 


Switch  Typ0t  for 
Fir*  detection 
indicators 
Trim  tab  control 
Seat  positioning 
Auto  pilot  release 
Tank  jettison 
Microphone 
circuits 

Audible  signal 
silencers 

Equipment  testing 
Fire  detection  test 
Canopy  release 
Seat  ejectors 
Bomb  or  rocket 
firing  mechanisms 
Auto  pilots  (holding 
coil  types) 
Instruments 
Appliances  . . . 
and  many  others 


Whether  for  MIL  or  for  the  toughest  commercial  uses, 
Hetherington  Switches  and  Switch-Pilot  Light  com¬ 
binations  are  designed  to  do  the  job  with  safety 
margin  to  spare.  Unique,  patented  design  provides 
positive  switching  (to  exceed  military  life  cycle  require¬ 
ments)  in  less  space  with  less  weight.  Dozens  of  special 
aviation  types  in  the  15-50  ampere  range  plus  adapta¬ 
tions  for  exacting  commercial  jobs. 


H€TH€IUIiOTOIi 


WIRE  MARKER 

for  mass  production 

Ram  Meter,  Inc.,  Ferndale,  Mich., 
has  developed  a  new  wire-mtu’king 
machine.  Designed  and  built  for 
their  own  use,  the  facilities  of  this 
device  are  now  available  to  manu- 


NETHERINGTON,  INC.  e  SHARON  HILL,  PA 

W*»l  Caatl  DivUioni  SS6S  W.  Wathinglan  BIvcI.,  Culvar  City,  Calif. 
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facturers  and  war  contractors  on  a 
production  basis  in  the  Ram  Meter 
plant.  Where  specifications  for 
electrical  equipment  require,  this 
machine  marks  each  wire  legibly 
and  permanently,  with  a  code  desig¬ 
nation  near  each  end  and  at  inter¬ 
vals  for  its  entire  length.  Any  size 
insulated  wire  from  20  to  4  can  be 
hot  embossed  with  either  black  or 
white  plastic  code  letters  one  inch 
from  each  end,  with  additional  im¬ 
prints  at  intervals  of  2  in.  to  12  in. 
(as  desired)  along  the  wire,  and 
the  wire  cut  to  any  desired  length 
from  a  2-in.  minimum  to  a  maxi¬ 
mum  of  12  ft.  Any  number  of 
characters  and  spaces  up  to  15  can 
be  used  to  code  wire  sizes  20  to  14, 
and  12  characters  and  spaces  for  12 
to  4  wire. 


YmI  Ym  ean  imkt  Ohm’s  law  parform  far  yau.  Hawt  ly 
ehaosini  tha  right  VMaraan  ComiMnant  Whalhar  H  is  CON- 
tTANT  VOLTAGE,  CONSTANT  CURRENT,  ar  CONSTANT 
RESISTANCE  yau  raguira,  Vldsraan  afiars  yau  a  srMa  ranga 
af  eamganawts  spaehleally  anginaaraS  la  Sx  aeauralaly  tha 
vahM  af  any  factar  in  Ohm’s  Iw. 


VOLTAGE  REGULATOR  TUBES 
Range:  50  to  20,000  volts 
currents  5  to  3000 

CLOSE  REGULATION-MINIATURIZED- 
LOW  DRAIN-LONG  LIFE 


CURRENT  REGULATOR  TUBES 
Range:  2Sto6000Milliamperes 
voltage  drop  1  to  100  V 
MANY  TYPES  AND  BULB  SIZES- 
INEXPENSIVE-RELIABLE  OPERATION 


CORNER  REFLECTOR 
requires  no  assembly 

JFD  Mfg.  Co.,  Inc.,  6101  16th  Ave., 
Brooklyn  4,  N.  Y.  A  new  preas¬ 
sembled  uhf  corner  reflector  that 
opens  like  a  book  into  receiving 
position  produces  excellent  broad¬ 
band  gain.  The  wire-frame  con¬ 
struction  of  the  UHF400  provides 
for  greater  rigidity,  resistance  to 
vibration  and  extra  lightness.  An 
important  feature  is  a  heavy-duty, 
2-section  mast  bracket,  in.  long 
for  wide  grippage  over  the  mast. 
As  this  bracket  is  tightened  on  the 
mast,  it  automatically  secures  the 
“bowtie  assembly”  in  optimum  re¬ 
ceiving  position.  Large-size  reflec¬ 
tor  sections,  which  accentuate  di¬ 
rectivity  and  minimize  reflection 
and  interference,  combine  with  a 


PRECISION  RESISTORS 
Range.  200  to  100,000.000,000,000  ohms 
VACUUM  SEALED  IN  GLASS  FOR  EXTREME 
STABILITY-POWER  TO  5  WAnS-HIGH 
ACCURACY-1  %  TOLERANCE 


CwmiH  Mr  Tmlmkal  ServioM  dipiment  fir  ipeclllMtIeM 


ELECTRONICS  — lo/y,  f953 


Want  nora  iafurmotioii?  Um  post  card  on  latt  page. 


303 


L.  H.  Terpe'ning  Company 

DiSIGN  •  RESEARCH  •TpRODUCTION 

Microwave  Trdffimission  Lines  and  AssociaLed  Components 
16  W  61if  St  •  New  York  23  N.  Y.  •  CIrtle  6-4760 


(centieiMd) 


low  8wr  that  minimizes  energry 
losses. 


CRYSTAL  DETECTOR 

takes  minimum  space 

Airtron,  Inc.,  20  East  Elizabeth 
Ave.,  Linden,  N.  J,,  offers  a  new 
miniaturized  dual  crystal  detector 
designed  to  work  with  the  direct 
and  reverse  crystals  developed  by 
Microwave  Associates — 1N23B  and 
1N23BR  (furnished  as  a  matched 
pair  under  the  nomenclature  1N23- 
BRM).  Taking  a  minimum  of 
space,  the  detector  mates  with  a 
special  adaptation  of  the  miniatur¬ 
ized  contact  flanges  currently  being 
standardized  by  the  RTMA  Com¬ 
mittee’  on  Waveguide  Connectors. 
It  is  furnished  with  tsrpe-N  fittings 
or  with  wired-on  connectors ;  and  is 
adaptable  to  any  type  mixer  con¬ 
figuration. 


Our  previous  series  of  advertisements 
in  this  publication  explained,  in  theatrical 
parlance,  that  our  design  and  production 
facilities  were  pretty  well  “sold  out”  by  the 
requirements  of  our  present  customers. 


Now,  we  are  happy  to  say  (because  we 
enjoy  making  new  friends)  that  some  of  the 
heat  has  been  taken  off,  and  we  are  able 
to  announce  “Limited  seating  available” — 
as  they  say  at  the  box  office. 


We  shall  be  happy  to  talk  with  you 
about  your  present  and/or  future  needs, 


ROTARY  SWITCH 

is  printed-circuit  type 

The  Daven  Co.,  191  (Central  Ave., 
Newark,  N.  J.,  announces  the 
printed-circuit  rotary  switch  type 
PCF-I  with  60  positions,  shorting- 
type  action.  Due  to  the  unusual 
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Pencil-Thin 


~  IVIRY  SMAll  JOIl 
—2  tiMt  of  doublo  car¬ 
bon,  tinglo  carbon  wMi 
ground  clamp,  double  mo- 
tallk.  May  alto  K  USCD 
AS  SOID6RINO  IRON 
L -two  tiaaa  of  cfiitol  i 
tip  Iront. 


COMPANY 


AUDIO  OSCILLATOR 

has  20  fixed  frequencies 

TELETE0NIC8  LABORATORY  INC.,  64 
Kinkel  St.,  Weatbury,  L.  I.,  N.  Y., 


MAIL  fOK 
FUKTHfl  DATA 


lOIAl  IHOUSnilS.  Inc. 

loss  Rdrfc  Avonwo,  Syenmoro,  IIHnola 

RUmo  tend  catalog  dofa  on  NCW  IDEAL  THERMO-TIR. 


CITY . ZONE....  STATE. 


1^  ADDRESS .  j 
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NEW  PRODUCTS  (continaad) 

segrment  design,  eyelets  are  pro¬ 
vided  for  solder  connections  at 
every  position.  Switch  segments  are 
silver-alloy  bonded  to  the  phenolic 
contact  panel.  Contact  resistance  is 
approximately  0.003  to  0.004  ohm 
and  does  not  vary  more  than  0.0003 
ohm  over  the  life  of  the  unit.  The 
diameter  is  3  in.  and  the  depth  is 
2Ar  in. 


r 

“Pencil  Point”  soumuMO  root 

fOn  SMALL  Oft  MIMIATURS  WOftIC 


Thermo-Tip 


TEST  PROBE  SET 

contains  four  probes 

Precision  Apparatus  Co.,  Inc., 
92-27  Horace  Harding  Blvd.,  Elm¬ 
hurst  17,  N.  .Y.  The  series  SP-6 
oscilloscope  test  probe  set  includes 
four  of  the  most  important  test 
probes  for  general  purpose  as  well 
as  specialized  tv  signal-tracing, 
alignment,  trouble-shooting  and 
waveform  analysis.  Each  probe  has 
been  engineered  for  its  specific  use. 
A  single,  universal  coax  cable  ac¬ 
commodates  each  probe  ^rough  a 
quick-change  connector.  A  spe¬ 
cially  designed  shielded  plug  pro¬ 
vides  positive  cable  attachment  to 
the  ES-500  and  ES-500A  vertical 
input  posts.  Each  probe  head  term¬ 
inates  in  a  clip-on  type  of  probing 
tip  permitting  operator’s  hands  to 
be  free  during  tests. 


Tips  S<i«w  In  to  Fit  Hm  Job 


Othor  Tips  Avoilablo 


INSTANT  HEAT — 
PINPOINT  ACCURACY! 
NOTHING  TO  HOLD 
BUT  AN  ELECTRODE  . 
"PENCIL" 


O  RlMtroaic  Cirsattt  mod  ports 
O  Aircraft  Cfcctars 
O  RIa  Tyg*  Rtofs 
O  Wlrt-to-Wlr* 


a  RoOla  ond  TV  Cbossls 


a  ^IstcO  Circsits 


Here  is  an  aii-new  production  tool  expressly  dcugned  to  make  small  and 
miniature  soldering  simpler  and  surer  thim  ever  bet^.  It  it  so  fast  that  some 
joints  can  now  be  soldered  in  less  than  1  second !  ...  so  much  lighter  and 
easier  to  handle  than  soldering  iront  or  guns  that  a  woman  can  use  it  all 
long  without  fatigue!  Check  this  unique  combination  of  features  against 
your  job  requirements: 

GETS  INTO  SMAU,  TIGHT  SROTS  because  of  smaller  electrode  pencil. 

NO  HEAT  DAMAGE— instant  resistance  heating  makes  sound  joints  before  re¬ 
sistors,  condensers,  printed  circuits,  terminal  fibre,  etc.,  can  be  damaged. 
Pinpoints  the  heat ! 

NO  “COLD  RlOW  JOINTS’* — resistance  principle  reqmirts  that  metal  be  heated 
before  the  solder  will  flow.  Tap  switch  adjust  heat  as  needed. 

SAFE — soldering  pencil  uses  harmless  (6v)  voluge  and  high  amperage  from 
separate  step-down  transformer. 

LESS  NRE  HAZARD — electrodes  are  hot  only  when  in  use. 

LESS  RERIACIMENT  COST— only  low  cost  electrodes  to  buy. 
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‘DIAMOND  H’  RELAYS 


WART  MFG.  col 

MAR(.  FORD,  CONN 
4iPDT  RELAY 
OAT.  fio.  R115B1T1I 


COIL  CONTACU 
'K  OHMS'  2A3OV0C 
VDC 


.now  even 


midgets 


Shown  Actual  Size 


New  characteristics  engineered  into  famous  “Diamond  H”  Series 
H  Relays  have  now  broadened  their  adaptability  for  such  applica¬ 
tions  as  guided  missiles,  jet  aircTaft,  fire  control  and  fire  detection, 
radar,  communication,  higli  spt^  camera,  geophysical  and  computer 
apparatus  .  .  .  wherever  positive  operation  is  demanded  under 
critical  conditions. 

A  4PDT  hermetically  sealed,  miniature  aircraft  relay  basically,  they 
are  now  also  available  DPDT  with  two  independent  coils,  either  or 
both  of  which  will  operate  the  units. 


In  their  field  still  the  smallest 
and  lightest,  (1.6  cu.  in.  3.76 
oz. )  combining  highest  op<-ra- 
ting  sluK-k  resistance  ( to  50  "G” 
and  higher),  widest  tempera¬ 
ture  range  (—65*  to  2{K)“ 
C. )  and  greatest  ability  to  break 
high  currents  and  high  voltage's. 
Series  R  Relays  consistently 
ojK'rate  over  4()0,(XK)  cycles 
without  failure  at  5  A.  and  go 
3,500  or  more  under  30  A.  at 
30  V.,  D.C.,  resistive.  They 
carry  voltages  up  to  300  D.C. 
at  4/10  A.  for  more  than  400,- 
0(X)  cycU’S.  With  low  contact 


loading,  life  exiH*ctancy  is  10 
million  cycles  or  better. 

Op<‘rating  time  is  10  ms.  or  less; 
drop  out  time  3  ms.  or  less. 
Coil  resistances  up  to  35,(XX) 
ohms  are  standard;  to  50,000 
ohms  available  for  sp«xial  units. 
Sensitivity  approaches  100  mw. 
at  30  “G  ’  operational  shcx;k  re¬ 
sistance.  Inter-electrode  capac¬ 
itance  is  h'ss  than  .5  mmf.  con¬ 
tacts  to  case— less  than  2/2  mmf. 
Ix'tw*'!*!!  contacts,  even  with 
phig-in  tyjx*  relay  and  socket. 
Vibration  range  is  from  0  to  5(X) 
cycles  jper^  sec-ond  and  upward 
at  15  G”  without  chatter. 


All  standard  mounting  arrangements,  including  ceramic  .scK’ket,  are 
available.  Uniquely  simple  design  permits  compact  grouping  .  .  . 
and  a  firm  bond  between  relay  and  chassis. 

Designed  to  meet  all  requirements  of  USAF  Spec.  MIL-R-5757B, 
they  far  suiqrass  many.  Bulletin  R-150,  giving  basic  performance  data 
under  varying  conditions,  is  yours  on  request.  Our  engineers  are 
prepared  to  work  with  you  to  develop  variations  to  meet  your  specific 
requirements.  Tell  us  your  needs. 


THE  HART  MANUFACTURING  COMPANY 

202  Bartholomew  Avenue  •  Hartford,  Connecticut 


NEW  PRODUCTS  (continued) 

announces  model  TO-lOO  audio 
oscillator  that  is  especially  useful 
for  checking  f-m/f-m  telemetering 
subcarrier  equipment.  Twenty  ac¬ 
curate,  fixed  center-frequencies  are 
available.  The  standard  model  is 
furnished  with  frequencies  from 
400  to70,000  cps.  Each  frequency 
is  selected  by  a  push-button  control 
and  can  be  varied  ±10  percent  by 
means  of  a  calibrated  control.  Each 
frequency  is  accurate  to±l  percent. 
The  output  of  the  oscillator  is  ad¬ 
justable  by  means  of  a  continuously 
variable  calibrated  level  control  and 
available  from  either  low  impedance 
output  terminals  or  a  600-ohm  con¬ 
nector.  Maximum  total  distortion 
at  full  output  is  less  than  1  percent. 


PREAMPLIFIER 

is  self-powered  unit 

The  Playmaster  Division  of 
Mark  Electric  Products,  Inc.,  145 
Seneca  St.,  Buffalo  3,  N.  Y.,  has 
available  a  self-powered  equalized 
preamplifier  for  use  with  the  Pfan- 
Tone  pickup.  This  preamplifier 
uses  a  single  12AX7  tube.  Provis¬ 
ions  are  made  so  that  it  can  be  used 
in  conjunction  with  either  a  non- 
compensated  input  such  as  provided 
for  crystal  cartridges,  or  the  mag¬ 
netic  phono  input.  This  component 
is  very  small  and  mounting  brackets 
are  furnished  so  that  it  can  be  read¬ 
ily  installed  in  any  cabinet.  The 
unit  is  approximately  3i  in.  square 
and  weighs  less  than  2  lb. 


DIRECTION  FINDER 

is  automatic  indicating 

Servo  Ck)RP.  of  America,  20-20 
Jericho  Turnpike,  New  Hyde  Park, 
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N.  Y.  Model  DFG.2  is  a  fuUy 
automatic  visual-indicating:  radio 
direction  finder  designed  for 
high-frequency  applications.  It  is 
recommended  for  fixed-station  or 
transportable  field  installations,  and 
for  applications  including  aircraft 
navigation  and  homing,  rescue 
operations  and  the  location  of  illicit 
transmitters.  The  nominal  fre¬ 
quency  range  for  optimum  perform¬ 
ance  is  0.54  to  30  me.  Total  power 
drain  is  400  w  for  visual  indication 
and  150  w  for  aural-null  indication. 


Introducing 


(NICKEl-CLAD  COPPER  WIRE) 


_ NICKEL  CLAD 

(27-29%) 


...today’s  best  answer  to  high  tem¬ 
perature  electrical -conductive  problems 


Electrical  engineers  in  many  industries  now  give 
Syivania’s  Kulgrid  the  highest  rating.  This  im¬ 
proved  nickel-clad  copper  wire  maintains  excel¬ 
lent  electrical  conductivity  at  advanced  temper¬ 
atures.  Its  heavy  nickel  coating  resists  corrosion 
and  guards  the  copper  conductor  against  oxida¬ 
tion,  flaking,  brittleness  or  deterioration. 

IDEAL  FOR  MANY  APPLICATIONS 

Kulgrid  shows  exceptional  stability  and  per¬ 
formance  in  the  high  temperature  operation  of 
vacuum  tubes.  Other  applications  include:  wir¬ 
ing  of  electric  furnaces,  industrial  baking  ovens,  electric  stoves,  and 
numerous  aircraft  electrical  installations,  including  jet  engines. 

AVAILABLE  IN  STRANDED  FORMS 

You  can  now  obtain  Kulgrid  in  stranded  forms  in  various  combina¬ 
tions  of  diameters  and  numbers  of  strands.  Kulgrid  welds  readily  to 
itself,  nickel,  copper,  and  can  be  welded  to  tungsten  and  molybde¬ 
num.  New  illustrated  booklet  gives  detailed 
data.  For  your  copy,  address:  Sylvania  Electric 
Products  Inc.,  Dept.  3A-1007, 1740  Broadway, 

New 


KUlMiO  a£SSTS 
HIM  TEMP£IUrUR£S 
AND  aORHOSK^...' 
aMtS  OFF 
BRITTLENESS  ) 


COAXIAL  SPEAKER 

uses  7!4-lb  magnet 

Stephens  Mfg.  Corp.,  Lob  Angeles, 
Calif.,  has  developed  a  new  coax 
speaker,  employing  a  7i-lb  Alnico 
V  magnet  (in  a  round  pot  struc¬ 
ture)  designed  to  improve  and  ex¬ 
tend  the  frequency  response.  The 
206AX  features  a  new  diaphragm 
and  h-f  throat  structure,  together 
with  other  improvements.  An  alum¬ 
inum  die-cast  frame  has  been  in¬ 
corporated  into  the  speaker  to  pro¬ 
vide  greater  rigidity  and  eliminate 
the  possibility  of  warping. 


another  OurSTANDlNS 
D£\/EUOPMENT 
BV 

9/LVANIA 


NEON  INDICATOR 

has  1 /25-watt  lamp 

Circuit  Craft  Associates,  5827  i 
E.  Beverly  Blvd.,  Los  Angeles  22, 
Calif.,  have  designed  a  small-size 
inexpensive  neon  indicator  for  dis- 
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I 

playing  information  in  data  sys¬ 
tems  or  computers.  Though  de- 
i  signed  for  incorporation  in  new 
I  equipment,  it  can  be  used  to  replace 
present  neon  pilot  lights  in  existing 
computers.  It  has  NE-2  type, 
1/25-w  neon  lamp  in  clear  plastic 
i  cap  (injection-molded  styrene 
'  base).  The  anodized  aluminum 
i  case  (1,3  in.  long)  has  I  x  32  thread. 

,  Assembly  is  designed  to  be  remov- 
,  able  from  the  rear  of  panel,  thus 
permitting  removal  of  front  panel 
without  disconnecting  the  soldered 
:  connection.  Paper-base  phenolic- 
resin  insulator  at  rear  of  the  indi¬ 
cator  has  a  raised  center  barrier 
to  prevent  possible  solder  short  be- 
!  tween  lugs.  Interelectrode  capac¬ 
itance  is  less  than  2  (<.(if. 


T 


ANTI-CORROSIVE  METAL  PRODUCTS  CO.,  INC. 


Naw  Yark  " 


ELECTRONIC  EQUIP.MENT 
manufacturers  count  on  Anti-Corro¬ 
sive  for  fast,  dependable  service  on  all 
types  of  precision  stainless  steel  fasten¬ 
ings.  They  know  that  our  IN  STOCK 
inventory  of  more  than  8,000  items 
and  sizes  is  the  largest,  most  complete, 
in  the  industry.  In  addition,  our  pro¬ 
duction  capacity  is  geared  to  produce 
large  or  small  quantities  of  stainless 
fastenings,  from  large  hex  head  holts  to 
tiny  #0-80  machine  screw  nuts,  faster 
and  more  economically! 

Write  for  Catalog  53F  today. 


FLANGED  BEARING 

for  precision  instruments 


New  HAMPSHreE  Ball  Bearings, 
Inc.,  Peterborough,  N.  H.  Micro 
FR188  extra-light  flanged  instru¬ 
ment  ball  bearing  features  straight 
rather  than  tapered  0.  D,,  refined 
processing  to  superprecisiop 
(ABEC  class  5  and  higher)  toler¬ 
ances  and  a  two-piece,  cone-con¬ 
trolled,  cylindrical-pocket,  pressed 
metal  cage.  The  balanced  design 
favors  low  and  uniform  running 
torque  as  well  as  quiet  operation. 
Construction  is  extra  light,  with  all 
excess  metal  eliminated  to  conserve 
weight  and  space.  It  is  recom¬ 
mended  for  gimbals  and  general 
precision  instrument  assemblies. 


TRANSFORMERS 

made  by  molding  process 

Kenyon  Transformer  Co.,  840 
Barry  St.,  New  York,  N.  Y.,  has 
announced  a  new  line  of  molded 
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transformers  marketed  under  the 
name  “Ken-Seal.”  They  are  in¬ 
tended  to  supply  the  demand  for 
units  of  exceptionally  light  weight, 
small  size  and  low  cost  without  any 
sacrifice  in  hermetic  sealing  or 
other  efficiency.  Molding  process 
was  chosen  in  preference  to  dipping 
or  encapsulation  because  it  accom¬ 
plishes  this  and  in  addition  pro¬ 
duces  a  finished  product  that  is  uni¬ 
form  and  controllable  to  definite 
dimensions. 


SERVO  AMPLIFIER 

is  transistor-magnetic 

Industrial  Control  Co.,  Wyan- 
danch,  Long  Island,  N.  Y.  The 
434-B  servo  amplifier  features 
transistor-magnetic  circuitry  in  a 
hermetically  sealed  enclosure.  It 
drives  the  BuOrd  MK14  and  MKT  ' 
400  cycle  servo  motors  from  syn-  ' 
chro  data  in  a  positional  loop.  It  is  | 
completely  self-contained,  requires  j 
no  power  supply  or  damping 
tachometer  and  has  just  6  connec¬ 
tions:  2  inputs,  2  outputs,  2  for  117 
V  400  cycles.  It  weighs  17  oz  and 
the  can  size  is  2x2tx3i  in. 


TEST  CHAMBER  > 

simulates  altitude 

Murphy  &  Miller,  Inc.,  1322  South 
Michigan  Ave.,  Chicago,  Ill.,  has 
introduced  a  new  multipurpose  en¬ 
vironmental  test  unit  that  provides 
an  extremely  wide  range  of  temper¬ 
ature,  vacuum  and  humidity  condi¬ 
tions.  Heavy  duty  electronic  con¬ 
trol  circuits  with  automatic  safety 
interlocks  assure  fast,  fool-proof  ! 
operation  under  any  laboratory  or  | 


Meet  the  Redheads... 
tops  lor  tape  recording 


See  how  the  latest  additions  to  the  Brush  family  of  magnetic 
recording  components  can  improve  your  tape  recorders! 

The  BK-1090  record -reproduce  head  has  the  standard  track 
width  designed  for  dual  track  recording  on  %  inch  tape.  It  pro¬ 
vides  unusually  high  resolution  and  uniformity  over  an  exteiided 
frequency  range.  Cast  resin  construction  Eissures  dimensional 
stability,  minimizes  moisture  absorption,  and  affords  fireedom  from 
microphonics.  Its  balanced  magnetic  construction,  precision 
lapped  gap.  Mu-metal  housing,  and  single-hole  mounting  provide 
important  design  advantages. 

The  BK-1110  erase  head  has  the  same  basic  construction  as  the 
companion  record -reproduce  unit.  Its  outstanding  feature  is  its 
efficient  erasing  at  low  power  consumption— less  than  'A  voltampere. 

Investigate  these  new  “Redheads”  for  your  magnetic  recording. 
Your  inquiries  wiU  receive  the  attention  of  capable  engineers.  Write 
Brush  Electronics  Company,  Department  K-7, 3406 Perkins  Avenue, 
Cleveland  14.  Ohio. 


BRUSH  KI.KCTRONICS 

INDUSTRIAL  AND  RISEARCH  INSTRUMENTS 
niZOELECTRIC  MATERIALS  •  ACOUSTIC  DEVICES 
MASNETIC  RECOROINS  EQUIRMENT 
ULnUSOMIC  SSUir«ERT 


COMPANY 

/•rmirh 
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ICKERS 


are  rated  and  matched  EXACTLY 
to  guard  against  OVERLOADING-OVERHEATING 


R*ctifi«rt  in  your  equipment  ore  as  dependable  as  their  weakest  cells.  With 
rectifiers  operating  at  rated  load,  over-rated  cells  tend  to  over-food  .  .  . 
over-heat  and  age  excessively.  If  one  cell  fails,  the  entire  rectifier— and  your 
equipment— may  fail. 

In  Vickers  rectifiers,  each  cell  is  accurately  rated,  its  performance  care¬ 
fully  matched  with  every  other  cell.  Load  is  evenly  distributed,  cell  temperatures 
are  safe.  There's  protective  margin  for  brief  circuit  overload.  Vickers  rectifiers, 
with  performance-matched  cells,  are  dependable  in  your  equipment. 


#  Automatic  oloctroforming  "pro-tirossos' 
colls 


more  reasons 
why  Vickers 
makes^^ 
a  better  \  / 
rectifier  V 


Hydraulic  assombly  assures  mochonicol 
stroirgth  and  dimonsion 


#  Roctifiors  shock  and  vibration  lostod  to 
military  spocifkotions 


255  tests  and  inspections  guard  quality 
from  start  to  finish 


A.  UNIT  Of  THI  SriRRY  CORRORATION 

1801  LOCUST  STREET  •  SAINT  LOUIS,  MISSOURI 


NEW  PRODUCTS  (continued) 

production  testing  programs.  Called 
an  altitude-simulation  chamber, 
the  unit  permits  accurate  testing  of 
materials  and  equipment  under  all 
externally  imposed  conditions  of 
heat,  cold,  moisture  and  vacuum. 
The  units  are  lab  tested  under  all 
operating  conditions  before  ship¬ 
ment,  and  only  water,  drainage  and 
electrical  services  are  required  to 
put  them  to  operation. 


CONSOLE  INDICATOR 

saves  panel  space 

I  Leeds  &  Northrup  Co.,  4934  Sten- 
1  ton  Ave,,  Philadelphia  44,  Pa.  A 
I  new  electronic  console  indicator 
saves  panel  space  and  permits  an 
I  operator  to  scan  up  to  200  thermo- 
1  couple  temperatures  as  fast  as  he 
can  log  them.  The  unit  incorpo- 
'  rates  the  model-D  Speedomax  indi- 
I  cator  in  a  special  housing  that  can 
I  be  pulled  out  on  tracks  from  the 
I  center  of  the  console  mounting.  Con- 
I  sole  switch  panels  are  removable. 

I  They  hold  'as  many  as  100  toggle- 
I  type  switches  for  200  indicator  or 
I  100  indicator  and  recorder  read- 
'  ings;  as  many  as  96  pushbutton 
switches  for  96  indicator  readings. 

:  Terminal  boards  of  the  unit  are 
I  centrally  located  and  easily  acces- 
I  sible  through  wide-swinging  doors 
!  on  the  back  of  the  console. 

i  _ 

PRESELECTOR 
covers  amateur  bands 

Radio  Mfg.  Engineers  Inc.,  300- 
302  First  Ave.,  Peoria  6,  Ill.,  has 
announced  the  new  DB23  preselec¬ 
tor  designed  for  coverage  of  all 
amateur  bands  from  8.5  to  30  me. 
It  has  three  neutrEilized  push-pull 
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stasres  employing  6J6  dual-triodes 
in  a  novel  combination  of  selective 
and  wideband  r-f  amplifiers.  It  has 
a  constant  gain  of  25  db  or  more 
with  an  average  image-ratio  im¬ 
provement  of  approximately  12  db 
on  21  me  and  25  db  on  all  lower 
frequencies.  Improvement  in  signal- 
to-noise  ratio  is  better  than  7.5  db 
over  that  of  the  receiver  itself.  In¬ 
put  impedance  combinations  match 
any  standard  antenna  of  50  to  600 
ohms  and  output  is  a  shielded  line 
matching  any  receiver  impedance 
from  52  to  300  ohms,  balanced  or 
unbalanced. 


bridge  balance 


and  strain  indicator 


fe$fms 


•  On*  op*rof»on 

fwo  potifien  tab/*  movnfing  or 

standard  rolof  rock  mounting.  *^9 

•  fndividuo/  chonn*/  contro/s  for 
coort*  and  fin*  vo/tog*,  halanco, 
co/ibrotion  and  ott*nuotion. 

Coors*  and  fin*  vo/teg*  centro/t 
giv*  continuous  vo/tog*  odfustmont 
ocrost  *acb  cbonn*/  from  I  to  30 

vo/ts.  ^ 

•  Conv*ni*nt  and  potifivo  locking 

control 

•  On*- stop  pr*cision  ott*nuotor. 

•  Nigh  tontifivify,  two  scol* 
transduc*r  output  m*t*r  pormitt 

dir*ct  r*oding  of  itotic  of^  slowly  cbonging  ph*nom*no. 
Scol*t  35  •  0  •  35  micfoomps  ond  }  •  0  •  I  for 
"unit"  colibrotion. 

•  iach  ctionn*!  s*parot*ly  fus*d.  fasy  occ*ss  to  fus*t, 
motebing  colibrotion,  ottonuotion  and  dummy  r*sistors. 

•  Alt  component  ports  carefully  s*l*ct*d  for  nKiximum 
op*roting  *ffici*ncy  und*r  odv*rs*  conditions. 

•  SimpI*,  ruggod,  cost  construction,  tfigb-gloss, 
gray  *nam*l  finisifi. 


PULSE  TRANSFORMER 

in  an  octal  tube  base 


$800.00 

Mlvory 

Thg  Hoilvffia  Iriag#  i«lofic«  provides  ft  August  1st 

simple,  accurate  means  of  calibrating  sutic  and 
dynamic  output  from  resistive  type  transducers 
or  strain  gages,  before  feeding  these  phenom¬ 
ena  into  a  recording  oscillograph.  Static  and 
slowly  changing  phenomena  may  be  read  di¬ 
rectly  on  the  highly  sensitive  output  meter. 

SriCIFICATIONSs 

She  1514"  X  9^4"  X  514"  including  controls 
Weight:  16  lbs.  less  cables  and  mounting 
Power  Input:  0  to  30  volts  D.C 
Application:  Can  be  used  with  any  resistive 
type  transducer  or  strain  gage  having  120  ohms 
resistance  or  greater,  and  having  two,  three,  or 
four  external  arms. 

Capacity:  Six  channels,  each  with  coarse 
1  and  fine  voltage  control,  balance  control, 

^  I  calibration  and  attenuation  switches. 


Berkshire  Laboratories,  506 
Beaver  Pond  Road,  Lincoln,  Mass. 
Type  PT-2  Labtrans  pulse  trans¬ 
former  is  designed  for  use  in  the 
(xsec  and  fractional  yisec  ranges.  It 
is  compact  and  convenient  to  use, 
being  built  in  an  octal  tube  base. 
When  tested  as  a  coupling  trans¬ 
former  with  1-8  and  2-7  windings 
in  parallel  as  primary  and  3-4  and 
5-6  in  parallel  as  secondary,  char¬ 
acteristic  impedance  was  found  to 
be  100  ohms;  rise  time,  0.04  psec; 
droop  in  1  |isec,  20  percent.  Diam¬ 
eter  is  1.372  in.  maximum;  and 
overall  height,  1.657  in.  mEiximum. 


Mfrffft  ftr  wfr#  for  furfbor  informoliofi 
on  lb*  Holland  **92S'*  Bridgo 
Balanto  or  cofolog  of  ofhor 
H*ilorKf  *guipm*nf  .  •  •  otcillogropb 
r*€ord*rt«  golvanomofort, 
otforiol*  *9u«pmofif« 


CONVERTER 

can  deliver  up  to  100  va 

Avion  Instrument  Core.,  Div.  of 
American  Car  and  Foundry  Co.,  299 
State  Highway  No.  17,  Paramus, 
N.  J.,  has  developed  the  model  400 
frequency  converter,  a  portable  400- 
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POWER  RESISTORS 


Wir«  Wound— Sflfcone 
Cootod  Re§i$ton 

Complete  welded  construction 
from  terminal  to  terminal.  Tem¬ 
perature  coefficient  0.00002/deg. 
C.  Ranges  from  0.1  Ohm  to 
55,000  Ohms,  depending  on  Type, 
Tolerance  0.05%,  0.1%,  0.26%, 
0.6%,  1%,  3%,  6%. 


RH  TYPE 

Available  in  25,  50  and  250  watt 
sizes.  Silicone  sealed  in  die-cast, 
black  anodized  radiator  flnnM 
housing  for  maximum  heat  dis¬ 
sipation. 

RS  TYPE 

Available  in  2  watt,  6  watt,  and 
10  watt  sizes.  Silicone  sealed 
offering  maximum  resistance  to 
abrasion,  hiah  thermal  conductiv- 


IMUHH 

CARBON  RESISTORS 


Dalohm  precision  deposited  car¬ 
bon  resistors  offer  the  beat  in 
accuracy,  stability,  dependable 
performance  and  economy. 
Available  in  H  watt,  1  watt  and 
2  watt  sizes. 


DALE  PRODUCTS, 
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cycle  power  supply  that  operates 
from  a  standard  60-cycle  line  and 
can  deliver  up  to  100  va.  It  is 
especially  suitable  for  lab  use  in 
the  development  of  low-power  air¬ 
craft  equipment.  Output  voltage  in 
variable  by  a  front-panel  control, 
from  105  to  130  v,  with  regulation 
better  than  ±  1  percent.  Frequency 
is  adjustable  from  380  to  420  cps 
with  less  than  ±  1  cps  drift.  Total 
harmonic  distortion  is  less  than  3 
percent  All  of  these  characteristics 
are  independent  of  the  power  factor. 
Model  400  measures  18  in.  long  x 
9  in.  wide  x  12  in.  high. 


TRANSFORMER 

is  air-cooled 

Magnatran,  Inc.,  246  Schuyler 
Ave.,  Kearny  1,  N.  J.,  announces 
the  addition  of  an  air-cooled  fila¬ 
ment  transformer  that  is  made 
especially  for  supplying  filament 
voltages  to  rectifier  tubes  because 
the  primary  is  tapped  at  several 
voltages  to  allow  greater  accuracy 
of  voltage  adjustment.  In  the  model 
illustrated  primary  taps  are  at  200 ; 
210, 220,  230  and  240  v.  Any  series 
of  taps  may  be  ordered.  These  may 
be  used  on  either  60  or  60-cycle 
lines.  Secondary  leads  are  brought 
out  through  ceramic  insulators  and 
provided  with  terminal  lugs  for 
easy  connections.  The  entire  unit 
is  filled  with  a  special  compound 
that  effectively  transfers  heat  from 
coils  to  case,  as  well  as  excluding 
dust  and  moisture. 


SEALED  RELAY 

is  magnetic -contact  type 

Weston  Electrical  Instrument 
CoRP.,  614  Frelinghuysen  Ave., 


u 


•MULTIPLE  GANGING 
•INDIVIDUAL  EXTERNAL  PHASING 
•POSITIVE  INTERLOCK 

•PRECISION  MACHINED 
ANODIZED  ALUMINUM 
CASE 

•  ADJUSTABLE  TAPS 
WITHIN  ±  i/,o 


D«>lgn«r(  arc  in- 
vitcd  to  submit 
thair  applications 
to  DoJur  ongi- 
noort  for  rocom. 
mondotiont  and 
tuggoitioni. 


•  2"Diam«ter 

•  4  Watts  Fully  Enclosed 

•  10  to  200,000  Ohms  Accuracy 
up  to  1% 

•  Linoarity  up  to  0.3% 

•  Non  Linear  Windings 

•  360*  (Continuous)  Mechanical 
Rotation 

•  320*  Electrical  Rotation 

•  Taps  as  Required 

•  High  Resolution  1,000,000 
Cycles  Operational  Life 

•  Precious  Metal  Contacts 

•  Low  Torque  1  oz.  inch 

•  Centerless  Ground  Stainless 
Steel  Shafts 

•  Ball  Bearings  to  Special  Order 

•  Single  or  Ganged  Units 

•  Serve  Type  Mounting  or  Single 
Hole  Threaded  Bushing 

e  Numerous  Shaft  Designs 


WRITE  FOR 
BULLETIN  E-7 


AMSCO 


Um  pMt  cerd  m  lest  | 


«»-01  NOITHItN  tOUllVAIO,  1.  I.  C.  I  N 


West  mors  Informetloii?  Ust  post  card  ea  lest  poga. 
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Newark  6,  N.  J.  A  new  relay  of  the 
Sensitrol  (magnetic-contact)  type, 
model  723,  is  sealed  against  mois¬ 
ture  and  incorporates  a  newly  de¬ 
signed,  self-shielded  core  magnet 
mechanism  and  a  built-in  solenoid 
release  device.  Sensitivities  as  high 
as  2-0-2  |i.a  are  available,  and  both 
a-c  and  d-c  voltage  ranges  can  be 
supplied  self-contained  up  to  600  v. 
Contact  capacity  of  the  parallel 
magnetic  contacts  is  100  ma  at 
120  V  a-c  or  d-c.  Accuracy  is  within 
±5  percent  for  d-c  and  approxi¬ 
mately  10  percent  for  a-c  depend¬ 
ing  on  circuit  conditions. 


POWER  AMPLIFIER 

is  direct-coupled  unit 

Southwestern  Industrial  Elec¬ 
tronics  Co,,  2831  Post  Oak  Road, 
Houston  19,  Texas.  Model  B  power 
amplifier  has  essentially  flat  re¬ 
sponse  from  0  to  20,000  cps,  and 
will  deliver  6.25  w  into  a  100-ohm 
load  when  driven  by  a  10-v  signal. 
All  types  of  distortion  are  held  to 
very  low  levels.  The  unit  may 
be  used  to  amplify  the  output  of 
oscillators  and  signal  generators 
in  order  to  drive  Helmholtz  coils, 
underwater-sound  transducers,  ser¬ 
vo  systems,  and  other  power-con¬ 
suming  devices.  It  is  particularly 
useful  in  dealing  with  transient 
phenomena.  The  amplifier  is 
mounted  in  two  standard  8!  in.  x 
19  in.  rack  panels,  weighs  150  lb 
and  operates  on  116  v,  60  cycles  a-c 
at  460  w. 


VOLTMETER 
with  extended  range 

Waveforms,  Inc.,  333  Sixth  Ave., 
New  York,  N.  Y.  Model  620-A 
extended-range  voltmeter  is  a  min¬ 
iature  instrument  of  high  precision 
and  extreme  versatility,  operating 
over  the  frequency  range  from  10 
cycles  to  2  me.  A  full-scale  sensi¬ 
tivity  of  1  mv  permits  measure¬ 
ments  as  low  as  100  (tv  and  affords 
useful  indications  at  still  lower 
levels.  Ranges  are  provided  up  to 
300  V,  as  well  as  decibel  readings 
from  —72  to  -1-52  db  (referred  to 
1  mw  in  600  ohms).  The  portable 
unit  weighs  only  6  lb  and  the  case 
is  only  6  in.  high.  It  will  operate 


precision  connectors  by  Continental 


ACTUM.  SIZE 

Sub-Miniature 

Connectors  Series  SM-20 


afford  titramo  tizt  raductlon  without  uerlffcliii  pbi 
diainttor . . .  tyallaMt  In  11, 14,  20,  and  M  eontaeta 
for  #20  AWG  wlra...S  am#,  contlnuoua  currant 
ratine . . .  Submit  your  apMlal  aubmlnlatura  connac 
tor  raoulramantt  to  our  angintarinf  dapartmant 


(ACTUM  SUE) 


CoTiili^entcii! 
CoTtnectood 


\ 


\ 


\ 


f  LI  •  TM'N'  SAl  I  -  DfViSION  * 

■  DedURflmSCO  CQRPORRTIOn 


\ 


\ 


1-7.  OaiUR  ANiaCO  CORPORATION.  4»-«l  NartiMni  Rim.,  U««  Island  City  1,  N.  Y. 
Waaf  Const:  40S  Narth  Mmla  DrIm,  Raawly  Hills,  CaWfamln 
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Stable  I.  F.Tuning... 


NIW  PRODUCTS 


Change  the  bandwidth  without  de-tuning  vifhen  you 
operate  an  '^SP-600-JX''  Communications  Receiver 


NawMl  tachniquat  in  t(ia  art  of  ra- 
caivar  datign  and  anginaaring  ara 
incorporotad  into  tha  "SP-dOO-JX"  to 
maka  it  ouhtonding  in  quality  and 
unaxcallad  in  parformanca.  Ragard- 
Um  of  your  past  aiparianca  a»  a 
radio  oparotor,  onMtaur,  or  thort- 
wava  lirtanar,  you  .will  bo  impro»ad 
by  tha  tupariativo ,  odvontogas  of 
tha  "SP-dOO-JX" 


The  aim  at  perfection  in  engi¬ 
neering  and  manufacture  of  the 
“SP-600-JX”  has  yielded  a  design 
which  permits  selection  of  any  of 
six  bandwidths  (0.2,  0.5,  1.3,  3,  8, 
and  13  kc)  with  no  de-tuning  from 
center  frequency. 

Furthermore,  these  I.  F.  stages 
are  so  stable  that  once  set  at  the 
factory,  they  are  unlikely  to  ever 
need  re-alignment  again.  Even  a 
change  of  I.  F.  tubes  has  no  effect 
upon  alignment  of  this  superior 
receiver. 

Write  to  the  Hammarlund  Man¬ 
ufacturing  Company,  Inc.,  460 
West  34th  St.,  New  York  1,  N.  Y. 
for  more  details  on  the  SP-600-JX. 
Ask  for  Bulletin  1 16. 


Hammarlund  IntroducM  tha  naw  "HQ-140-X"I  Thit  medium  pricad  rocaivar,  which 
wai  proviawad.  at  tha  rocant  IRE  Show,  it  a  profasiional  typa  rocaivar  for  omotaur 
oparotori  ond  thort-wava  liitanart.  It  incorporator  all  tha  footurot  that  havo  mado 
"HQ't"  famout,  along  with  tha  molt  rocant  odvancor  in  tha  art  of  rocaivar  dotign. 
For  dotailod  information  atk  for  Rullotin  117. 


on  power  lines  from  50  to  400  cycles 
and  95  to  130  v. 


PLUG-IN  METERS 

in  3  or  4-in.  sizes 

Cole  Instrument  Co.,  1320  S. 
Grand  Ave.,  Los  Angeles  15,  Calif., 
has  announced  a  line  of  meters  with 
a  convenient  plug-in  feature.  These 
new  instruments  can  be  pulled  out 
and  replaced  by  hand  in  a  few 
seconds.  They  are  available  in  a 
full  range  of  standard  calibrations. 
The  meters  are  supplied  in  either 
three  or  four-in.  sizes;  the  former 
is  available  in  either  round  or  rec¬ 
tangular  cases ;  the  latter  in  a  rec¬ 
tangular  case.  The  use  of  plug-in 
meters  requires  only  the  installa¬ 
tion  of  the  company’s  plug-in 
receptacles. 


HI-FI  AMPLIFIER 

has  8*w  power  output 

Precision  Electronics,  9101  King 
Ave.,  Franklin  Park,  Ill.  Model 
LJ2  high-fidelity  amplifier  has  a 
power  output  of  8  w  with  a  peak  of 
18w.  Distortion  at  8w  is  1.5-per¬ 
cent  harmonic  and  4.0-percent  in¬ 
termodulation.  Frequency  response 
is  i  1  db,  20  to  20,000  cps  at  3-w 
level.  The  unit  features  the  follow¬ 
ing  controls:  (1)  selector  switches 
from  radio  channel  to  magnetic 


Want  mort  informatioa?  Um  post  card  oa  last  page. 
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Here*s  why  those  in  the  know 
-demand 


(continacd) 
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pickup;  (2)  volume  control;  (3) 
treble  control  with  18-db  attenua¬ 
tion  at  10,000  cps ;  (4)  bass  control 
with  off-on  switch — 15-db  boost  at 
50  cps.  Hum  level  is  80  db  below 
8  w.  Other  features  of  the  LJ2  in¬ 
clude  ne{?ative  feedback  and  fused, 
a-c  outlet. 


Quart«r-turn  ruff*d  Acmt  Ihriad 
for  quick.  Msy  disconnocf. 


RamovabI*  insart  barral 
for  banch  wirini. 


Pin  and  sockat  contacts  ara 
pracition  macbinad  from  solid  bar  stock, 
alsctroplattd  with  silvar  or  (oM. 


Split  shall  makas  wiring  and 
inspaction  |obs  aasiar. 


FuU-floatina  sockat 
contacts  raliava 
strain  on  contacts, 
provida  smoothar 
oparatwn. 


is  dual-purpose  unit 

American  Encaustic  Tiling  Co., 
Inc.,  Kenilworth  Ave.,  Lansdale, 
Pa.  Model  117  wavemeter  is  de¬ 
signed  for  measuring  operating  fre¬ 
quency  and  making  relative  power 
measurements  of  microve  transmit¬ 
ters  or  signal  sources.  Applicable  to 
pulsed  transmitters  as  well  as  con¬ 
tinuous  wave  systems,  the  operat¬ 
ing  range  of  the  new  wavemeter  is 
2,400  to  3,400  me,  but  it  is  also  be¬ 
ing  made  in  other  frequency  ranges 
for  special  applications.  A  novel 
feature  is  the  combining  of  either 
transmission  or  reaction  type  meas¬ 
urements  in  one  instrument.  Meas¬ 
urements  can  be  made  by  direct 
coupling  of  the  wavemeter  to  the 
signal  source  or  at  a  remote  point 
by  means  of  a  self-contained  direc¬ 
tive  antenna. 


cal  research  and  widely  used  throughout  the 
electro-mechanical  and  electronic  instrument 
fields. 

The  design  and  construction  details  in  the 
Cannon  "K”  Series  are  typical  of  the  care 
Cannon  takes  in  producing  more  than  18,000 
precision,  multi-contact  connectors  to  serve 
the  exacting  needs  of  industry. 

We  will  gladly  send  you  engineering  bul¬ 
letins  dcKribing  each  of  the  many  basic 
types  of  Cannon  Plugs  if  you  will  briefly 
describe  your  applications. 


Recognition  of  Cannon’s  36  years  of  sound 
engineering  and  hne,  uncompromising  con¬ 
struction  has  built  the  demand  for  Cannon 
Plugs.  Here  we  take  an  inside  look  at  the 
lightweight  Type  "K”  90*  connector,  fore¬ 
runner  of  the  Army-Navy  Series.  More  fea¬ 
tures  of  the  "K"  were  incorporated  into  the 
"AN"  design  than  any  other  connector. 

Constantly  improved  over  the  years.  Type 
"K"  is  now  used  for  numerous  applications 
such  as  aircraft,  radio,  television,  sound, 
phone  recorders,  motion  pictures,  geophysi- 


Diaaram  at  left  ihowt  how  the  four  potiiiocit  of 
cable  enirr  on  the  larae  90*  "K"  cndbell  make 
the  wirina  iob  easier.  Smaller  Type  “K"  con¬ 
nectors  have  three  positions. 


Since  Itl5 

Cannon  Eloctric  Company 
Los  Angolot  31 
California 


POWER  SUPPLIES 

for  the  research  lab 

The  Atomic  Center  for  Instru¬ 
ments  &  Equipment,  iNa,  489 


Type  “K”  and  "RK"  connectors  are  avail- 
abfe  in  7  shell  types  havina  8  diameters. 
Inserts  have  more  than  IW  contact  ar- 
ranaetnents.  Some  of  these  have  Coax, 
Twinax  or  Thermocouple  contacu  at  tund- 
ard.  Intearal  cable  clraps  available  in  all 


Factories  in  Lot  Anaeles,  Toronto.  New 
Haven.  Representatives  in  principal 
cities.  Address  inquiries  to  Cannon 
Electric  Company,  Department  G-lIO 
Lot  Anaeles  31.  Olifornia. 
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0  If  your  requirements  are  for  extra  6ne-pitch  gears  and 
pinions  with  precision  tolerances,  send  us  your  prints 
for  quotation.  Beaver  Gear  engineers  are  trained  to  assist 
you  in  the  design  and  application  of  this  type  gear. 
Our  workmen  are  specialists  in  manufacturing  small 
and  medium  size,  fine  and  extra  fine-pitch  gears  to  your 


Fifth  Ave.,  New  York  17,  N.  Y., 
presents  the  Beva  models  300  and 
301  precision  power  supplies.  These 
units  are  used  for  proportional 
counting  in  the  radioactivity  labora¬ 
tory  and  in  conjunction  with  pulse- 
height  analyzer  systems,  mass 
spectrographs  and  other  research 
equipment  demanding  rigidly  pre¬ 
cise  high  voltages.  Output  voltage 
for  the  model  300  is  from  500  to 
1,600  V  d-c,  and  for  the  model  301, 
from  1,000  to  5,100  v  d-c.  Maximum 
output  current  for  both  units  is  1 
ma.  Regulation  is  0.01  percent  for 
load  variation  from  0  to  1  ma  and 
a  line-voltage  change  from  105  to 
130  V.  Noise  and  ripple  are  less 
than  0.020  v  at  5  kv.  Voltage  con¬ 
trol  is  obtained  by  means  of  0.1 
percent  accurate  decades  and  poten- 


most  exacting  specifications. 


tiometers.  Units  can  be  furnished 
either  positive  or  negative 
grounded. 


GENERATOR 


produces  a  square  wave 

American  Electronic  Labora¬ 
tories,  Inc.,  641  Arch  St.,  Philadel¬ 
phia,  Pa.  Designed  for  use  as  a 
modulator  for  r-f  measurements, 
the  unit  illustrated  is  useful  for 
general  experimentation  wherever  a 
1,000  or  dOO-cps  square  wave  is  re¬ 
quired.  The  generator  produces  a 
square  wave  at  either  400  or  1,000 
cps  tunable  over  a  10-percent 
range  by  means  of  a  front  panel 
control.  Output  is  adjustable  in 
amplitude  from  0  to  50  v  peak-to- 
peak,  no  load,  or  12  v  peak-to-peak 
into  a  600-ohm  load.  Both  ampli¬ 
tude  and  frequency  are  constant 
within  ±2  percent  for  line  voltage 
variations  from  105  to  120  v.  Pow- 


— for  every  requirement— radio,  FM,<^ 
TV  and  Government  Applicationsl^X 

s^iKluding  Univcnal,  Bank  Wound,  Univanal  ProgroMiva 
and  Solenoid.  All  are  precision-built  to  highest  engineering 
standards  and  conform  exactly  to  specifications.  For  uniform' 
high  quality,  prompt  delivery  and  economical  unit  costs, 
specify  coils  ^  Fugle-Miller.  Radio,  TV  and  JAN  speci¬ 
fications  are  a  specialty.  Phone,  wire  or  write  for  quotations. 

ADDtess  iNOuiKies  ro  om.  f6 


3I( 


Went  mors  Intermetlont  Utt  post  card  os  lest  pegs. 
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I  ? 

ered  from  115  v,  60  cps,  the  unit  is  i  | 
an  8-in.  x  8  in.  X  8  in.  sloping  front  |  ° 
cabinet  with  carrying  handle.  I  | 


*S«nd  your  onginooring  problomt  to  u* 


iyi 


M 


Jomot  it  th»  comploto  tourco  for  oil  vibratory  pr( 
THE  ENGINEER'S  STANDARD  SINCE  1936 


MICROWAVE  ANTENNA  ; 

features  offset  feed  i 

Workshop  Associates  Division,  i 
The  Gabriel  Co.,  Endicott  St.,  Nor¬ 
wood,  Mass.,  has  introduced  an  off- 
set-feed  microwave  antenna  for  the 
1,750  to  2,110-mc  range.  The  de¬ 
sign  uses  a  parabolic  reflector  with 
the  vertex  9  in.  above  the  rim.  Radi¬ 
ation  is  practically  identical  in  both 
horizontal  and  vertical  planes. 
Polarity  can  be  changed  by  rotating 
the  feed  90  deg.  The  6-ft  offset 
feed  reflector  is  made  of  fiberglas 
laminations  with  a  polyester  resin. 
The  total  laminate  is  composed  of  | 
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RADIATION  MONITOR 

is  an  automatic  unit 


Detectolab  Inc.,  6544  Sheridan 
Rd.,  Chicago  26,  Ill.  Model  DZ14 
Radiation  Supervisor  is  designed 
to  provide  continuous  automatic 
monitoring  of  radiation  in  a  labor¬ 
atory,  and  can  be  used  to  monitor 
the  lab  and  sound  remote-control 
alarm  system  in  office  or  in  safety- 
control  centers.  The  unit  uses  an 
infinite-life-type  counter  that  plugs 
directly  into  top  of  chassis. 


quantities  at  competitive  prices. 
Dependable  starting,  long 
life,  hushed  performance  are 
inherent  features  of  this  new 
vibrator.  Write  for  engineering 
samples  and  circuit 
consultation. 


Want  iMra  infwitiaa?  Um  post  card  oa  leaf  poo*. 


The  new  James  Angle  Drive 
Interrupter  Vibrator  is  now 
available  in  manufacturer's 


STANDARD 


10 

votTAcc  or  i4v  •  wmi  AMriiin 
UTTUT  «  CMAROai  |  VOLTAGE  VAAiU 
VAMCi  APMOX  I  ONLY 


BALLAST' REGULATORS 


Ur: 


the  current  inn  circuit  aufomafically  regulated 
at  a  definite  value  (for  example,  0.5  amp). 

•  For  cunents  of  60  ma.  to  5  amps.  Operates 
on  A.C.,  D.C.,  or  Pulsating  Current. 

•  Hermetically  sealed,  light,  compact,  and 

most  inexpensive.  > — <c— i— 


MAI 

< — ^ 

T 

"IT 

MAX 

-1^00  R 

^MAX 

Maximum  Wattag*  DiMipci|ion;*T6'/iL— .5W.  T9— lOW. 

Ampcrit*  Rogulators  ar«  th«  timpiMt,  most  •ficctiT*  method 
lor  obtaining  ewtemotic  regvlatien  ol  current  or  voltage.  Her* 
meticaMy  seeled,  they  are  not  affected  by  changes  in  alti¬ 
tude,  oonbient  temperature  (-55*  to  -{-90^C).  or  humidity. 
Rugged;  no  moving  parts;  changed  as  easily  os  o  radio  tube. 

WVIfe  for  4-page  Technical  Bulletin  No.  AB-51 
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NEW  product;  (continued) 

a  surface  layer  of  fiberglas  and  a 
layer  of  fine  wire  mesh  screening 
backed  by  four  layers  of  fiberglas. 
The  result  is  a  strong,  low-cost  re¬ 
flector,  accurate  to  in. 


What  is  your  Delay  or  Regalatiag  Prohlem? 

For  the  most  effective  solution  use  the 

SIMPLEST,  MOST  COMPACT 
'  MOST  ECONOMICAL 


PROBLEM?  Send  for  Bulletin  No.  TR-BI 


RECEIVER 

covers  540  kc  to  40  me 


The  National  Co.,  Inc.,  Malden, 
Mass.,  has  announced  production 
of  a  new  broadcast  and  shortwave 
receiver — the  World  Master  (model 
NC-88).  Designed  especially  for 
shortwave  listeners  and  radio 
amateurs,  the  receiver  covers  all 
frequencies  from  540  kc  to  40  me 
in  4  bands.  Features  include  cali¬ 
brated  bandspread,  advanced  a-c- 
powered  superhet  circuit  using  8 
miniature  tubes,  a  tuned  r-f  stage, 
two  r-f  stages  and  a  high-fidelity 
audio  output  stage. 


WmT  tofvnMtNHi?  Um  pMf  C0f4  OB  ImI  pspiL 


Provi(ie  delays  ranging  from  2  to  120  seconds. 

•  Actuated  by  a  heater,  they  operate  on  A.C..  D.C..  or 
Pulsating  Current. 

e  HermelicalJy  sealed.  Not  affected  by  altitude,  moisture, 
or  other  climate  changes.  a 

e  Circuits:  SPST  only — normally  ^ 

open  or  normally  closed.  I  }] 


Amperite  Thermettotic  Delay  Relays 
are  compensated  for  ambient  tem¬ 
perature  changes  from  -55*  to 
-f70*C.  Heaters  consume  approxi¬ 
mately  2  W.  and  may  be  (grated 
continuously.  The  units  are  most 
compact,  rugged,  explosion-proof, 
long-lived,  and — very  inexpensive! 


TYPES:  Standard  Radio  Octol,  and  9-Pin  tfiniature. 


TINY  RESISTOR 

is  deposited  carbon  type 

Electra  Meg.  Co.,  2537  Madison, 
Kansas  City,  Mo.,  has  available  a 
tiny  deposited-carbon  “transistor” 
resistor  of  i  w.  Designed  especially 
I  for  miniature  requirements,  the 
1  body  length  is  only  A  in.  and  body 
j  diameter  is  A  in.  The  new  resistor 
has  a  resistance  range  from  4  ohms 
'  to  250  K  ohms.  It  is  rated  at  a 
I  maximum  of  250  v.  The  deposited- 
carbon  manufacturing  process 
makes  possible  maximum  stability 
regardless  of  resistance-value  toler¬ 
ance — ±1  percent,  ±5  percent  or 
:±10  percent  are  all  equally  stable. 
The  resistors  are  available  in 
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MILO 


Chinf  ^Mrcli«»iiif  Agnntt,  Pwrcli**- 

in(  IxncwtivntI  Writ*  now  if  you  hovnn't  rocnivnd 
our  Indutlriol  Eloctronic  Tub#  Booklot  ^Et.  U*o  com¬ 
pany  loHnrhnod  and  stoto  your  (itio.  AddroM  Dopt.  E-7. 

tht  ONE  sourct  for  All  your  oloctronic  noods 


RADIO  &  ELECTRONICS  CORP.1 
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Want  mtrt  Wnftlinr  Um  pnnt  card  aa  fact  pat*. 


NIL-Spec.  Components  Available 

FRft  INDUSTRIAL  TURI  ROOKICT 


either  standard  or  hermetically- 
sealed  types. 

BRAZING  ALLOYS 

for  high-vacuum  systems  I 

Western  Gold  &  Platinum  Works,  I 
589  Bryant  St.,  San  Francisco, 
Calif.,  announces  two  new  brazing 
alloys  for  high-vacuum  systems 
such  as  power  tubes  and  vacuum  ; 
capacitors.  Incoro  60  is  an  alloy 
of  gold,  copper  and  indium  that 
offers  to  the  industry  a  nonsilver 
bearing  alloy  with  a  melting  range 
(810  to  830  C)  near  that  of  the 
widely  used  silver-copper  eutectic 
alloy.  Incosil  15  is  an  alloy  of  ; 
silver,  copper  and  indium  having  a 
low  vapor  pressure  and  a  very  low 
melting  range  (640  to  687C).  It  is  i 
of  interest  for  step  brazing  tech-  : 
niques  and  for  those  applications  ! 
where  the  higher  flow  point  of  the  i 
silver-copper  eutectic  alloy  is  unde¬ 
sirable. 


SONOTONE  CoRP.,  Elmsford,  N.  Y. 
The  Titone  Turnover  uses  a  high- 
compliance,  high-sensitivity  ceramic 
element  and  a  revolutionary  turn¬ 
over  method.  Requiring  no  equal¬ 
izers  or  preamplifiers,  the  cartridge 
has  an  output  of  one  volt  and  is 
unaffected  by  moisture  or  tempera¬ 
ture.  The  jewel  needle  tips  (either 
diamonds  or  sapphires)  are 
mounted  back-taback  on  a  single 
shank,  the  entire  assembly  rotating  { 
for  needle  change.  When  replace¬ 
ment  is  required,  the  complete 
needle  assembly,  including  the 
lever  handle,  is  removable  as  a  unit. 
Complete  specifications  including 


CERAMIC  PICKUP 

uses  turnover  method 


200  GREENWICH  STREET,  NEW  YORK  7,  N  Y.  •  Phone  BEekman  3-2980 
Teletype  NYl-1839  •  Wire  MILO-WUX-N.Y.  •  Cable  MILOLECTRO-N  Y. 


HOST  to  COMPONENT  SOCIETY 


check  list 
(A-C)  of  leading 
brands  in  stock 

Acro-Swilch 
Advonco  El«<tric 
Aorovox 

Aircraft  Marino  Product! 

Allon-Brodloy 

Alliod  Control 

Alpha  Wiro 

Amoricon  Boouty 

Amporito 

Amphonoi 

Arco 

Arrow-Hart  &  ffogomon 
Attron 
A  T  R 

Borkor  &  Williomion 

Boldon 

Birnboch  ^ 

Bliloy 

Bogtn 

Bud 

Burgei! 

Butimon 

Cannon 

Cordwoll 

Carter 

Controlob 

Cotron 

Chothon  Eloctronia 

Chicago  Tolophono  Supply  Co. 

Chicago  Trontformor  Co. 

Cinch-Jonot 

Clorottot 

Conont  lobe 

Consolidotod  Wiro  Cot. 

Continental  Carbon  (Nobloloy) 

Cornoll-Dubilior 

Crott  Lobi. 


There  IS  an  ELECTRONIC  COMPONENT 
SOCIETY.  Its  favorite  gathering  place  Is  MILO. 
This  is  an  active,  working  society. 

Without  formal  election  to  membership. 

But  there  ore  certain  essential  qualifications 
for  inclusion  in  its  highly  regarded  ranks. 

It  is  comprised  of  the  LEADING  BRANDS 
o(  Electronic  Components.  Composed  of  the  best 
elements.  Good-looking,  dependable,  oi 
proven  integrity.  Some  members 
(Relays,  Switches,  etc.)  have  Silver  and  Gold 
and  Platinum.  Others  (the  Ceramics)  are 
of  "uncommon  clay."  Many  wear  the  latest 
plastics.  Among  those  which  are  destined 
for  Military  service  there  is  usually  a  marked 
distinction  (MIL.  numbers).  All  bear  proud 
.  names  and  their  reputations  are  well  guarded. 

In  the  Connector  branch  some  males  and 
females  are  known  to  switch  partners,  but  never 
indiscriminately;  there  are  rigid  barriers. 
Paradoxically  the  members  with  the 
least  tolerance  are  in  the  highest  strata 
of  component  society. 

This  elite  group  is  noted  for  good  conduct 
under  stress,  and  has  universal  acceptance 
wherever  components  are  assembled. 

Diverse  in  type,  size,  shape,  character 
and  origin,  more  of  Electronic  Component 
Society  is  found  at  MILO,  where  we  know  and 
understand  it.  And  we  recommend  it 
to  YOU  without  hesitation. 


NEW  PKODUCTS 


(continutd) 


dimensional  diagrams  are  available 
in  a  4-page  folder. 


SHIELDING  PAINT 

for  c-r  tubes  and  meters 

Micro-Circuits  Co.,  New  Buffalo, 
Mich.,  is  producing  RS12  conduc¬ 
tive  shielding  paint  for  static 
shielding  of  c-r  tubes,  meters,  h-v 
power  supplies  and  h-v  generator 
windings.  Special  advantages  in¬ 
clude  lost  cost,  high  conductivity, 
excellent  adhesion  and  durability, 
heat  resistance,  complete  quality 
control,  very  mild  pigment  settling 
and  a  viscosity  suitable  for  spray¬ 
ing  as  received. 


•asUr  tp  ptp,  morp  cpmplplp  thap  pvpr 


You’ll  find  more  than  600  units 
listed  in  the  new  CHICAGO  Catalog 
,  .  .  transformers  for  every  application 
.  .  .  presented  in  one  complete, 
easy-to-use  specification  guide, 
covering  the  following  categories: 

•  MIL-T-27  Hermetically-Sealed 
Transformers 

e  New  Equipment  Transformers 
•  Telovisien  Replacement  Transformers 
•  Ooneral  Replacement  Transformers 
•  Control  A  Rower  Circuit 
Transformers 


You’ll  want  this  new  Chicago 
Catalog  for  handy  reference.  It 
provides  a  wealth  of  terse  factual 
information  on  Chicago 
’Transformers  for  original  or 
replacement  use  in  the  radio, 
electronic,  electrical,  aeronautical, 
geophysical,  and  automotive 
industries.  Use  this  Catalog  as  your 
buying  guide  to  the  World’s  Toughest 
'Transformers  .  .  .  depend  on  your 
CHICAGO  distributor  for  prompt, 
efficient  service. 


MAGNETIC  HEADS 

feature  broad  response 

Stancil-Hoffman  Corp.,  921  North 
Highland  Ave.,  Hollywood  38,  Calif., 
has  announced  a  new  line  of  mag¬ 
netic  recording  and  reproducing 
heads  that  feature  broader  fre¬ 
quency  response,  better  perform¬ 
ance  and  longer  head  life.  The 
standard  heads  record  a  track  0.200 
in.  wide.  The  record/reproduce 
head  has  a  1,000-turn  coil  and  a  gap 
width  of  approximately  0.0006  in. 
Heads  that  are  to  be  used  for  re¬ 
cording  only  are  available  with  a 
lower  impedance  that  permits  easier 
matching  for  high  bias  frequencies. 
The  gap  width  is  0.0007  in.  as  this 
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TELEDUCER 

digitizes  low  voltage 

Telecomputing  Corp.,  Burbank,  i 
Calif.  Type  24A  Teleducer  automa-  | 
tically  converts  analog  voltages  into  ! 
decimal  digits  with  an  accuracy  of  I 
0.1  percent  (1,000  counts  full  scale) .  j 
The  Teleducer  operates  upon  de¬ 
mand,  digitizes  an  input  voltage  and 
holds  the  digital  representation  for 
a  controllable  period  of  time  for 
purposes  of  display,  recording  or 
any  desired  readout  form.  The  digi¬ 
tal  output  can  be  recorded  by  means 
of  punched  cards,  an  electric  type¬ 
writer,  magnetic  tape  or  punched 
tape.  The  instrument  digitizes  low  j 
voltage  without  d-c  amplification 
and  high  voltage  by  means  of  atten¬ 
uators.  It  uses  a  simple  bridge  bal¬ 
ancing  circuit  that  does  not  hunt  or 
oscillate  and  requires  only  0.8  sec¬ 
ond  or  less  to  reach  balance. 


CTCLOHM  7900 


used  extensively  by  the  electronics  industry 


RECORDER 

for  use  with  computers 

GOODYE.VR  Aircraft  Corp.,  Akron 
16,  Ohio.  Model  R5  GEDA  re- 


A  lilt  of  our  cuitomeri  in  the 
Eiectronici  fndoitry  includes  mony 
lending  manufacturers — Philco,  RCA, 

Federal  Tel.  &  Tel.,  Collins  Radio, 
Magnecord,  Hazeltine  Labs,  Presto  Tape 
Recording  Co.,  and  many  more. 

Yes,  EMC  and  CYCLOHM  fractional  h.  p. 
motors  ore  used  by  leading  compatties  for 
hundreds  of  applications.  If  you  hove  on 
application  for  fractional  h.  p.  motors, 
check  with  us  on  your  requirements. 

Write  today  for  our  catalog  or 
better  yet,  ask  to  see  a  Howard 
representative. 

HOWARD  INDUSTRIES,  INC.  RACINE.  WIS. 
DIVISIONS:  EMC  ELECTRIC  MOTOR  CORP. 

^^CYCLOHM  MOTOR  CORP. 


ttnlvovfsil  mid  DIroet  Corrwt 
1/1000  te  1/a  k.p. 

Rliodod  Wolo  1/2000  te  1/8  Ikp. 
lndsKtlmi  typot  1/1400  to  1/4  h.p. 


I 
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GM 


^  DIESEL 

GENERATOR  SETS 


WM— Detroit,  MkMgan,  vMt  200  bw.  GM 
OIomI  gonoroter  tot  a«  itand*by  power  for 
50,000-watt  tronMnitter.  CompoctneM  of  unit 
permitted  bittallation  in  garage  odioMng 
tronMnitter  bwflding— eliminoting  cost  of  o 
•pecioMy  detigned  bulding. 


WKTV-UnCA,  K  Y„  u*e«  o  100  kw.  Gen- 
oral  AAoton  Die*ei  generator  set  for  itand-by 
power.  Set  con  be  started  remotely  from  the 
control  room,  low  vibration  charocterbtic  of 
engine  permitted  installation  In  room  adja¬ 
cent  to  transmitter  and  within  30  feet  of 
stvdio. 


r  '  ’’  ^  - - - ^ 

I  If  you  are  planning  stand-by  power,  be  sure  to  check  the  ad¬ 
vantages  of  General  Motors  Diesel  generator  sets,  listed  briefly  i 
below.  GM  Diesel  generators  are  meeting  the  exacting  re¬ 
quirements  of  military  service  in  all  parts  of  the  world.  They 
supply  emergency  power  for  more  than  1100  telephone  and 
telegraph  exchanges — for  microwave  relay  stations,  for  hos- 
^  pitals,  government  buildings,  banks,  airports.  There  is  a  GM 
Diesel  distributor  near  you  who  will  analyze  your  power  re¬ 
quirements  and  make  his  recommendations  without  obliga¬ 
tion.  Look  in  the  yellow  pages  of  your  phone  book  for  his  list¬ 
ing,  or  write  direct  to  us. 

*  Wide  range  of  model*—  1 2  'A  to  200 
Itw.,  220  or  440  volti,  tingle  or  three- 
phoie  current. 

*  Excellent  fregwency  and  voltage  regu- 
lotion  for  the  mott  exacting  require¬ 
ment!. 

*  Powered  by  General  Motors  Diesel  en¬ 
gines— dependable,  smooth  2-cycle 
operation — low  cost  maintenance — 
eoty  to  service. 

*  built  by  one  manufacturer — one  war¬ 
ranty,  one  respomibility  for  both  en¬ 
gine  and  power  generator. 


*  Imtant  push-button  power  storting  on 
safe  Diesel  fuel— or  fully  automatic 
storting.  Immediate  power,  no  "warm¬ 
up"  period. 

*  Dependable  storting  —  no  spark- 
ignition  system  to  foil  because  of  damp¬ 
ness  or  corrosion— olwoyt  ready  to 
start. 

*  Easy  to  inttall— compact — lightweight 
—require*  no  special  buEdlng.ito  special 
bote.  Complete  mstrumentation  pro¬ 
vided. 

*  Distributors  and  Dealers  throughout  the 
country. 


DITROIT  DnML  INGMI  DIVISION 

OENMAl  MOTORS  •  DETROIT  21,  MICHtOAN 

SMOlf  DtCINES  . . .  1 4  to  273  H.P.  MMTint  UMTS  . . .  Up  to  140  H.P. 

ft  pays  to  Sfmndnxfit9  on 

Wrfle  for  Generator  Set  Catalog  6  $A  20. 


I  DIESEL 
POWER 

( 


NEW  PRODUCTS  (continued) 

corder,  specifically  designed  for  use 
with  analog  computers,  provides  re¬ 
mote  operation  of  computer  systems 
by  built-in  control  units.  It  fea¬ 
tures  excellent  stability  and  fre¬ 
quency  response,  a  choice  of  pens 
and  streamlined  design.  Six  chan¬ 
nels  of  recording  are  provided 
either  in  curvilinear  coordinates 
I  (ink  pens)  or  rectilinear  coordi¬ 
nates  (hot-wire  pens).  The  oper¬ 
ator  determines  the  choice  of  pens. 
Coefficient  potentiometers  may  be 
provided  for  connection  to  the  com¬ 
puter,  so  that  the  operator  need  not 
;  leave  the  recorder  for  many  runs 
that  differ  only  in  the  values  of  one 
'  or  two  coefficients  or  initial  condi- 
'  tions.  Six  d-c  amplifiers  feature 
I  calibrated  gain  controls  and  neg- 
i  ligible  drift.  Sensitivity  is  contin¬ 
uously  variable  between  calibrated 
steps  from  0.01  to  100  v  per  milli¬ 
meter. 


RELAY  RACKS 

are  available  in  3  sizes 

Premier  Metal  Products  Co.,  3160 
Webster  Ave.,  Bronx,  N.  Y.,  an¬ 
nounces  enclosed  relay  racks  that 
are  rigidly  constructed  of  16-gage 
cold  rolled  steel.  Rear  doors  are 
hung  on  loose-jointed  hinges  and 
have  flush  snap  catches.  Racks  are 
shipped  kn(x:ked  down  wnth  all 
I  necessary  bolts  for  easy  assembly. 
;  They  are  available  in  3  sizes — 43J 
!  X  22  X  18  in.,  with  panel  space 
of  36i  X  19  in.,  67S  x  22  x  18  in. 
with  panel  space  of  61i  x  19  in., 
and  833  X  22  x  18  in.  with  panel 
space  of  77  x  19  in.  A  complete 
i  catalog  of  the  company’s  products 
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for  the  electronic  and  electrical  in' 
dustries  is  available. 


Literature 


Hipersil  Cores.  Westinghouse 
Electric  Corp.,  Box  2099,  Pitts¬ 
burgh  30,  Pa.,  has  available  a  16- 
page  illustrated  booklet  (B-5402) 
on  type-C  Hipersil  cores  for  speci¬ 
alty  transformers.  The  character¬ 
istics  of  Hipersil  cores  that  make 
them  especially  suited  for  elec¬ 
tronic  and  small  electrical  trans¬ 
formers  are  discussed.  An  illus¬ 
trated  section  traces  the  manufac¬ 
turing  procedure  from  the  initial 
processing  of  the  grain-oriented 
steel  to  the  packaging  of  the  com¬ 
pleted  core  in  a  vapor-tight  plastic 
coating.  Simple  sketches  show 
how  type-C  cores  simplify  the 
assembly  of  three  basic  types  of 
transformers — simple  core,  core- 
type  and  shell-type.  A  number  of 
applications  of  Hipersil  cores  are 
listed,  and  the  adaptability  to 
many  transformer  designs  is  illu.s- 
trated. 

Direct-Writing  Magnetic  Oscillo¬ 
graphs.  The  Brush  Development 
Co.,  3405  Perkins  Ave.,  Cleveland 
14,  Ohio.  A  recent  catalog  sheet 
illustrates  and  describes  models 
BL-201  and  BL-202  direct-writing 
magnetic  oscillographs  that  are 
designed  to  furnish  an  ink  record¬ 
ing,  for  immediate  use,  of  electri¬ 
cal  phenomena  in  the  frequency 
range  of  0  to  100  cycles  when  used 
with  an  appropriate  equalized 
amplifier.  Complete  technical 
specifications  are  given. 

Pulse  Transformer.  Berkshire 
Laboratories,  506  Beaver  Pond 
Road,  Lincoln,  Mass.  Descriptive 
sheet  T-36  deals  with  type  PT-1 
Labtrans  pulse  transformer,  a 
versatile  unit  for  use  in  the  micro¬ 
second  and  fractional-microsecond 
ranges.  Along  with  the  descrip¬ 
tion  are  included  four  diagrams 
and  a  list  of  technical  specifica¬ 
tions. 


Micro  Bearings  Measure  Up 


in  this  electronic  "Climate  Survey  System 


To  combat  the  problem  of  smog  and  atmospheric  pollution, 
Beckman  &  Whitley,  Inc.,  of  San  Carlos>^alifomia  recently 
introduced  this  electronic  recording  anemometer  and  wind  direc¬ 
tion  instrument,  called  a  "Climate  Survey  System.”.^  It  is  used 
to  measure  the  extremely  slow  air  movements  associated  with 
such  conditions.  Prime  requirements  include  an  exceptionally 
low  stall  point,  constant  operation  throughout  a  wide  range  of 
temperatures,  and  satisfactory  linear  recordings  despite  varying 
speeds. 

We  are  proud  that  Micro  Ball  Bearings  measure  up  in  every 
respect.  Used  at  both  ends  of  the  anemometer  dnve  shaft. 
Micro  bearings  combine  low  friction  with  smooth  performance 
under  varying  temperature  and  wind  conditions.  Processed  to 
a  true  Micro-finish,  they  help  insure  complete  uniformity  in  every 
instrument.  , 

If  you  have  a  problem  that  calls  for  savings  in  friction,  weight 
or  space,  it  will  pay  you  to  contact  Micro. 


CHICK  THIS!  MICRO  AOVANTAOIS 


•  AvailaMIHy 

Smoll-quantity  ordan  for  Itoiw  In  pro¬ 
duction  or*  tkippod  oithor  from  iloA  or 
m  fko  noxi  run  to  mot  throu9k.  Lorpo 
^uontMn  or#  tcKodulod  for  oorlioit  pan?' 
lifeto  doMvory  provedUno  oi  H«o  of  ordoo. 

Pro*  Cotofof  k 

Sond  foUoy  for  Cot- 
atop  Ho.  M 


*  DrockiloM  Toloroncoo 

FuUy  proooMod  to  o  truo  mkro-Unhh. 
Toloraitea*  or*  ASEC-5  ond  bottot.  j,.. 

•  Mor*  tlao*  oMl  Typo* 

Avolkibl*  in  135  tiatot  and  typo*  dow^ 
to  .04*  boro,  Vb*  O.D.  Maloriob  inciudo 
cbromor-tfoinlost  ttool  and  borylllum 
^coppor.  Spociol  itomt  and  motorioli 
•  cowMorod. 


Tantalum  Electrolytic  Capacitors. 
Sprague  Electric  Co.,  35  Marshall 
St.,  North  Adams,  Mass.  Bulletin 
350  shows  sizes,  ratings  and  per- 
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formance  data  on  a  new  line  of 
tantalum  electrolytic  capacitors. 
The  lOOD  Tantalex  capacitors  dis¬ 
cussed  are  designed  for  military 
and  industrial  applications  where 
low  leakage  is  a  primary  require¬ 
ment.  The  ultra-compact  capaci¬ 
tors  described  are  hermetically 
sealed  against  moisture,  and  have 
ratings  available  for  85  C  or  125  C 
continuous  operation. 

Tape-Handling  Unit.  Computer 
Research  Corp.,  3348  W.  El 
Segundo  Blvd.,  Hawthorne,  Calif. 
A  recent  data  sheet  gives  informa¬ 
tion  on  the  model  126  t^pe-han- 
dling  unit  that  has  been  designed 
to  be  an  auxiliary  high-capacity 
memory  for  use  with  electronic 
digital  computers.  Mechanical 
and  electrical  specifications  are 
included. 


Covering  the  Coronation 

Despite  Magnetic  Storm 


R«  pluMuru  in  Inforalng  you  that  during 
our  covorug#  ot  thu  rucunt  British  Coronstioo  ourunotiios 
jrour  diTurulty  ainglo-tidobond  rocoiuur  Hodol  155  nniii-* 
tninod  high  quality  rocoption  undur  trying  eonditiona. 


Tha  inportanea  of  your  Croaby  Tripla-DlTaraity 
Singla-Sldaband  Racaivar,  Modal  155,  in  our  coTorlng  tha 
Britiah  Coronation  caraaonlaa  cannot  ba  orar-aaphaaizad. 
Wa  dapandad  on  thla  ranarlubla  racalrar,  aa  wall  aa 
Modal  15U1,  for  both  praoiaion  parfornanea  and  oonplata 
raliabllity  undar  tha  noat  aavara  oondltiona  of  intar- 
faranoa  and  fading, 


Instrument  Motors.  Servomechan¬ 
isms,  Inc.,  Post  and  Stewart  Aves., 
Westbury,  Long  Island,  N.  Y.  A 
20-page  illustrated  catalog  de¬ 
scribes  a  new  line  of  miniaturized 
hysteresis  synchronous,  control 
and  damped  control  instrument 
motors.  The  motors  described 
offer  the  designer  various  frame 
sizes,  speeds,  and  input  voltages 
for  military  and  commercial  ap¬ 
plications.  Typical  uses  of  the 
units  discussed  include:  analog 
computers,  aircraft  fire  control 
systems,  differential  analyzers,  re¬ 
mote  indicating  systems,  telemet¬ 
ering  devices,  control  of  industrial 
machinery  and  many  other  systems 
in  these  categories. 

Ultrasensitive  Relays.  Devtronics, 
Inc.,  221  N.  Hermitage  Ave.,  Tren¬ 
ton  8,  N.  J.  A  4-page  folder  illus¬ 
trates  and  describes  a  line  of  ultra¬ 
sensitive  relays  for  laboratory  and 
industry.  Included  are  circuit 
variations  and  properties,  as  well 
as  information  on  the  selection  of 
the  proper  relay.  Also  given  are 
prices  and  specifications  of  stand¬ 
ard  stock  model  relay  assemblies 
with  both  hermetically  sealed  and 
open  relays. 

Picture  Tube.  Hytron  Radio  & 
Electronics  Co.,  A  Division  of 
Columbia  Broadcasting  System 
Inc.,  Salem,  Mass.  Four  pages  of 
engineering  data  cover  type  24TP4, 
I  a  24-in.  rectangular,  90-deg.  all- 


SINOie-SIDeBAND  AND  EXAITEO  CARRIER  DIVERSITY  RECEIVERS  •  BROADCAST  AND  COM- 
MUNICATIONS  APPARATUS  •  MUITIPIEX  TRANSMIHINO  AND  RECEIVING  EQUIPMENT 
COMPLETE  ENGINEERING  SERVICE 

Foundwd  in  IMS.  Croaby  Loboratorlat.  Inc.  ih  an  •nqinoarlnq,  dawalopmant  ond 
production  firm  whoM  accompilahmanta  inciuda  many  oriqinai  contributiona 
to  tb#  tcionco  ol  loog-ran^o  radio  communicotions.  Tho  orqanitation  is  staftsd 
by  aiactronica  anqinaara  with  mora  than  twanty-llaa  yaora'  axparianca  in  tha 
iialda  oi  radio  communicationa  and  appliad  aiactronica. 

for  complafa.  infaratfing  litoraturo,  writo  to  — 


CROSBY  LABORATORIES,  INC. 

Robbinr  Iona  *  Hickivilla,  N.  Y. 
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glass,  magnetically-focused  pic¬ 
ture  tube  that  provides  an  effec¬ 
tive  screen  area  of  over  370  sq  in. 
Other  features  of  the  tube  de- 
.scribed  are:  an  aluminized  screen 
for  increased  brightness  spherical 
filter-glass  face  plate;  single  ion- 
trap  gun  design  and  an  external 
conductive  coating  that  serves  as 
a  filter  capacitor.  Electrical  and 
mechanical  data  and  terminal  con¬ 
nection  information  are  included. 


Insulating  Compounds.  The  Acme 
Wire  Co.,  New  Haven,  Conn,,  has 
available  bulletin  No.  575,  a  mime¬ 
ographed  circular  letter,  and  two 
circulars  describing  the  thermo¬ 
setting  polyester  resin-epoxy  com¬ 
bination,  a  line  of  insulating  com¬ 
pounds  for  the  treatment  of  coil 
windings,  transformers,  or  com¬ 
plete  electronic  assemblies.  Trans¬ 
formers  impregnated  and  encap¬ 
sulated  with  the  components 
described  will  meet  all  the  require¬ 
ments  of  Government  specification 
MIL-T-27,  grade  1,  class  A,  with¬ 
out  the  use  of  exterior  casings. 

Relay  Catalog.  Sterling  Engi¬ 
neering  Co.,  Inc.,  Laconia,  N.  H. 
Catalog  No.  53  is  a  24-page  booklet 
illustrating  and  describing  the 
company’s  general  line  of  relays. 
Included  are  typical  operating 
data,  dimensional  diagrams,  speci¬ 
fications  and  complete  ordering 
information. 


can  help  YOU  Improve 

YOUR  product  •  •  • 

simplify  preductleni 


It’s  amazing  what  things  as  commonplace  as  springs,  coils  and 
wireforms  can  do  to  help  product  performance  and  sales  appeal! 
But,  as  Lewis  Engineers  can  show  you,  there’s  more  to  a  spring 
than  just  a  coil  of  wire.  The  design  and  selection  of  material 
can  “make  or  break’’  an  otherwise  good  product.  'That’s  why 
it  pays  to  choose  a  supplier  who  has  the  experience,  reputation 
and  facilities  to  furnish  you  with  springs,  coils  and  wireforms 
that  are  expertly  designed  and  engineered  to  fit  your  product’s 
exact  needs. 

C«/f  on  ioMfls/  Show  us  your  product  . .  .  tell  us  your  prob¬ 
lems  .  .  .  see  how  Lewis  Engineers  come  up  with  the  perfect 
answer  to  increased  product  performance  and  lower  production 
costs!  Drop  us  a  line  today! 


LEWIS  SPRING  C  MANUFACTURING  COMPANY 

2656  W.  NORTH  AViNUI,  CHICAGO  47,  ILLINOIS 


H-V  Insulating  Gas.  General 
Chemical  Division,  Allied  Chemi¬ 
cal  &  Dye  Corp.,  40  Rector  St., 
New  York  6,  N.  Y.,  has  issued  the 
16-page  technical  .service  bulletin 
SF,-A  covering  sulfur  hexafluor¬ 
ide,  a  new  gaseous  dielectric  for 
use  in  the  electrical  and  electron¬ 
ics  equipment  fields.  The  gas  de- 
.scribed,  furnished  in  cylinders  at 
300  pounds  pressure,  is  designed 
for  use  in  transformers,  capacitors, 
electrostatic  generators,  x-ray  ap¬ 
paratus,  coax  cables  for  tv,  radar 
equipment,  waveguides  and  sim¬ 
ilar  apparatus.  Complete  physical 
data  are  included. 

Remote-Control  Equipments.  Gates 
Radio  Co.,  Quincy,  Ill.  A  single¬ 
sheet  bulletin  illustrates  and  de¬ 
scribes  the  RCM-12  and  RCM-14 
equipments,  a  complete  remote 
control  system  for  unattended 
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we  don’t  shrink  heads. 

but  we  do  shrink 


operation  in  broadcasting  stations 
up  to  10,000-w  power.  Sizes,  speci¬ 
fications  and  equipment  supplied 
are  listed. 

Standby  Power  for  Communica¬ 
tions  Systems.  D.  W.  Onan  &  Sons, 
Inc.,  Minneapolis  14,  Minn.,  in  its 
folder  Form  A-307,  shows  how 
standby  power  protects  communi¬ 
cations  systems  everywhere.  The 
folder  contains  examples  of  port¬ 
able  and  mobile  electric  plants  on 
the  job  providing  primary  electric 
power  for  mobile  tv  studios,  radio 
remote  broadcasting  units,  tv 
maintenance  trucks  and  mobile 
civil  defense  centers.  Other  illus¬ 
trations  describe  the  company’s 
units  used  as  standby  in  such  vital 
communications  centers  as  county 
police  departments,  taxicab  dis¬ 
patching  offices,  telephone  com¬ 
panies  and  radio  stations.  Descrip¬ 
tions  of  popular  models  of  Onan 
portable,  mobile  and  standby  elec¬ 
tric-generating  plants  as  well  as 
automatic  line-transfer  controls 
are  given. 

Relays.  Potter  &  Brumfield,  Prince¬ 
ton,  Ind.  Catalog  122  describes 
relays  and  contactors  for  every 
electrical  and  electronic  applica¬ 
tion — power,  multiple  contact, 
multiple  leaf,  latching,  plate  cir¬ 
cuit,  impulse,  space-saver,  tele¬ 
phone,  miniature,  shock-proof,  mo¬ 
tor  starting,  supersensitive  and 
photo  flash.  Also  shown  are  en¬ 
closures  for  sealing  individual  re¬ 
lays  or  multiple  groups  hermet¬ 
ically;  and  octal,  solder-terminal 
and  miniature  plug-in  connections. 
Comprehensive  presentation  facil¬ 
itates  ordering  procedure,  offers 
valuable  assistance  in  development 
problems  and  in  selecting  the 
proper  type  relay  to  meet  indus¬ 
trial  and  military  requirements. 
Easy-to-read  charts  list  complete, 
up-to-date  coil  and  contact  data  on 
every  relay. 

IJHF  Antenna  Orientation.  United 
Technical  Laboratories,  Morris¬ 
town,  N.  J.  Bulletin  No.  2  discusses 
a  novel  method  of  placing  and 
orienting  uhf  antennas  for  maxi¬ 
mum  tv  picture  signal.  The  method 
described  eliminates  need  for  roof¬ 
top  shouting  or  the  use  of  expen¬ 
sive  uhf  field-strength  measure¬ 
ments.  (A  single  serviceman  can 


If  you  think  Jivaro  Indians  were  experts  at 
shrinking  things  .  .  .  (human  heads,  that  is)  .  . . 
look  what  STAN COR  engineers  have  done  with 
transistor  transformers!  Recently  they 
designed  and  are  now  producing  the  smallest 
transformer  ever  built! 

How  big  is  this  new  transformer?  Well,  it’s  just 
X  5^'  X  and  it  weighs  only  0.07 
ounce.  Designed  especially  for  transistor 
applications,  this  unit  is  no  larger  than  the 
transistor  it  powers. 

It  is  one  of  a  series  of  transistor  transformers, 
being  built  by  Stancor,  for  development  and 
commercial  applications.  If  you  are  planning  to 
use  transistors,  take  advantage  of  Stancor’s 
knowledge  of  engineering  and  manufacturing  of 
ultra-miniature  transformers. 


STANCOt 

“  V  ^  TRANSISTOR 

TRANSFORMERS 

ThcM  Mock  traniiMM  trantformcri  are  available 
throu(h  your  Stancor  diatributor; 


Other  traniittor  trantformera,  built  to  your  apecial 
requirementa,  are  available  for  original  equipment 
pr^uction  only.  Write  for  Bulletin  462. 


STANCOR  TINYTRANS 
.  Minitrtura,  caaad  audio  tranaformara 
Here  arc  four  new  cataloged  high  fldelity  tranaformera 
for  uae  where  apace  ia  at  a  premium.  Theae  unita  have 
a  fr^uency  reaponae  of  ±  I  db,  30-20,000  cpa.  They 
are  impregnated  and  acaled  in  a  H*  aquare.  drawn 
aluminum  can,  with  terminala  mount^  on  a 
phenolic  terminal  board.  Total  height  ia  I N  '• 


Aak  your  Stancor  Diatributor  for  Bulletin  463  on  Stancor  Tinytrana, '3r  write  ua  for  your  free  copy. 


STANDARD  TRANSFORMER  CORPORATION 

357«  ELSTON  AVENUE  •  CHICAGO  IS,  ILLINOIS 

EXPORT  SALES;  Robarn  Agencies,  Inc.,  39  Worran  Street,  New  York  1,  N.  V. 


TYPE 

APPLICATION 

PRI.  IMP. 

SEC.  IMP.  1 

UM.no 

lnt«fito9U 

20,000 

1,000  j 

UM-ni 

Output  or  motcHmp 

1,000 

60 

UM-n3 

High  imp.  mk.  to 
•mitt  or 

200,000 

1,000 

TYPE 

APPUCATION 

PRI.  IMP. 

SEC.  IMP. 

n.ii 

Mk.,  pickup  or  Ihio 
to  sif>gl«  gri^. 

50,  200/250, 
500/600 

50,000 

n-12 

Mk.a  pkkup  or  Ihi* 
to  pu»h*pull  grids. 

50,  200/250, 
500/600 

50,000 

n.i3 

Dynomk  mk^  to 
singit  grid. 

7.5/30 

50,000 

n.i4 

$mgt«  plot*  to 
smgi*  grid. 

15,000 

60,000 
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July.  7953  — ELECTRONICS 


NEW  PRODUCTS  (contintiMi)  j 

check  the  entire  roof  and  obtain  i 
maximum  picture  signal  strength),  j 
The  description  shows  that,  at  uhf,  j 
a  difference  of  as  little  as  3  ft  in  | 
antenna  placement,  and  5  to  10  deg  ! 
in  orientation,  can  make  a  large  I 
difference  in  the  strength  of  the  j 
received  tv  picture.  j 

Educational  TV  Station  Costs. 
Radio  Corp.  of  America,  Camden,  , 
N.  J.  A  complete  analysis  of  esti-  i 
mated  equipment  and  operating  | 
costs  for  typical  educational  tv 
stations  has  been  prepared  in 
booklet  form.  The  booklet  fur¬ 
nishes  a  guide  to  costs  for  both  uhf 
and  vhf  stations  ranging  from  low- 
power  outlets  with  simple  studio 
facilities,  to  high-power  stations 
featuring  complex,  multistudio 
facilities,  with  variations  depend¬ 
ing  on  range  of  coverage  and  num¬ 
ber  of  hours  of  operation  desired. 
Number  and  type  of  personnel,  and 
costs  of  salaries  and  supplies  are 
also  included.  In  addition  to  cost 
estimates,  a  complete  station  lay¬ 
out  and  a  sample  floor  plan  for  a 
typical  small  tv  station  are  pre¬ 
sented. 

Gas-Free  Metals.  Vacuum  Metals 
Corp.,  70  Memorial  Drive,  Cam¬ 
bridge,  Mass.,  offers  technical  data 
sheets  on:  (1)  Cuprovac-E,  gas- 
free  high-purity  copper  with  prop¬ 
erties  suited  for  vacuum-tube 
manufacture;  and  (2)  Ferrovac- 
.52100,  a  gas-free  alloy  bearing 
steel,  free  of  inclusions,  with 
greatly  improved  fatigue  proper¬ 
ties.  The  company  also  offers  re¬ 
prints  of  a  recently  published 
technical  article  giving  details  of 
performance  tests  and  data  on 
Ferrovac-.52100. 

Asbestos  Electrical  Insulations. 
Johns-Manville,  22  E.  40th  St., 
New  York  16,  N.  Y.  “Quinterra- 
Quinorgo”  is  the  title  of  a  new  32- 
page  publication  recently  issued. 
It  gives  complete  information 
about  these  electrical  insulations 
made  of  purified  asbestos — why 
they  were  developed,  what  their 
characteristics  are,  and  where 
they  may  be  used  to  advantage. 
The  bulletin  is  both  a  manual  of 
facts  and  a  descriptive  brochure. 
For  the  designer  of  electrical 
equipment  there  are  tables  giving 
test  data  on  physical  and  electrical 


I 

I 

■ 
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PICKARD 

high  pi 

TEST  EG 


&  burns 

[ECISION 
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BOLOMEnR  AMPliFKRS 


500  WAH  AUDIO  AMPLIFIER 


P  &  B  Bolometer  Amplifiers  can 
be  used  wherever  accurate,  repeauble 
metering  or  recording  of  low  level 
outputs  is  required.  They  were  origi¬ 
nally  designed  to  facilitate  the 
measurement  of  RF  field  strengths  of 
antenna  systems  and  RF  networks, 
but  can  be  used  just  as  effectively  in 
any  region  of  the  radiation  spectrum 
and  in  several  fields  of  science: — 
chemistry,  biology,  nuclear  physics 
and  spectroscopy,  etc. 


MOOR  100  lOlOMinR  AMniFIER 

TUNAMJ  nilOU0KY  R  ANM  —  400  to  SOOO 
(^3%  collbfpHofi  occvrocy). 

VAttAMJ  DANOWIOTH^LV^  voNogc)  0,  IX  27, 

SO,  100  ond  300  cydM. 

VOlTAOi  RATIO  IXf ANDIR  —  pibKiIi  power 
pofidor  for  tlie  oea^foto « wtoomrewont  of  oAfroiiioly 
smoN  vorlotiofit. 

AUTOMATIC  NORMAUZATtON-«>outpwf  volfo«« 
hold*  wiHiin  db  for  iopvf  cbonpoo  of  ^5  db  to 

bolb  ilgnol  ond  wiowdof  dioMiolt. 

SilP.COMTAMiD  MtTlRHdO  —  lUmovoblo  (wp  to 
20  foet)  vobmotor^  logoflHtmic  icolo  wMi  100  db 
docodo. 

RICORDfR  OUTPUT  — .01  to  100  voHi  of  JO}  wolt 
mamifnwni  (wodecodod).  Doolgwd  to  oporote  strip* 
cHort  rocordoft  for  ontofino  pottem  and  ttofidioG  wovo 
rotio  doterminotiofit.  Writo  for  IwNotbi  1*100. 


MODR  60  lOlOMETIR  AMniFIIR 

TMt  niodol  wot  dtipwod  to  moot  o  domood  for  on 
InoKputivt^  yot  MgMy  oeewroto  Mrumoot  not  roqulring 
tbe  tpetioi  footvrot  of  tbo  Modol  100.  Writ*  for 
•vIMinl-dO. 


High-precision  vibration  tesdng 
—  up  to  now  —  has  been  limited  to 
small  components  and  assemblies.  The 
new  P  &  B  500  Watt  Audio  Amplifier 
has  greatly  extended  the  test  range  by 
making  available  fairly  massive  out¬ 
puts  of  power  to  operate  shaker  ubles. 

The  amplifier  is  normally  driven 
by  a  built-in  audio  oscillator,  or  if 
desired,  by  an  outside  source  such  as  a 
tape  recording  of  unique  vibration 
waveforms.  It  delivers  500  watu  over 
a  frequency  range  of  1 5  to  500  cycles 
with  minimum  distortion  and  hum. 
Continuous  power  metering  is  pro¬ 
vided. 


GINERAL  CNARACnRKTKS 

raiOUlNCY  RANOf-.1S  to  SOO  cyctot. 

POWM  OUmiT  — SOO  worn  Mo  a  raMtonco  lead. 
OUTPUT  IMPfOANCi  —  0.1,  0.4,  lA  4,  10,  40,  I2S 
and  SOO  otimt  at  output  tromformat  top«. 

MfTUMO  —  Output  wotH,  Currant  and  veltapa  on 
control  ponal. 

DISTORTION  —  lati  Ition  S%  at  ful  powor  output 
above  30  cydot. 

WJM  —  lact  tbon  03%  of  nraiUaMin  output  voMopa. 
STAMUTY  —  ±3%  power  output  for  Ibio  voHopa 
chonpa.  of  ±10%. 

POWM  INPUT  —  IIS  volts,  30  omparat  at  60  cydot. 
SiZS  —  24*  wide,  36*  Wpli,  39V^'  doop. 

WHOHT  —  SSO  pounds. 


For  complete  information  write  to: 


PICKARD  &  BURNS 

INCORPORATED 

240  Highland  Avenue,  Needham  94,  Mass. 
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properties.  Test  methods  are  fully 
explained  and  there  is  a  separate 
table  for  each  of  the  several  types 
of  Quinterra  and  Quinorgo.  For 
the  production  man  there  is  advice 
on  application  techniques  and 
equipment  including  step-by-step 
photographic  coverage  of  methods 
now  in  use.  In  addition  to  photo¬ 
graphs,  many  of  the  picture  stories 
have  sectional  diagrams  showing 
how,  in  a  single  piece  of  equip¬ 
ment,  Quinterra  and  Quinorgo  are 
used  in  many  different  place.s — for 
core  tubes,  layer  insulation,  wire 
wrapping,  interlaminate  insula¬ 
tion,  end  washers  and  the  final 
wrapper  insulation. 

Wire-Wound  Resistors.  Sprague 
Electric  Co.,  North  Adams,  Mass. 
Engineering  Bulletin  No.  120  on 
Durameg  accurate  wire-wound  re- 
si.stors  describes  a  new  type  of  re¬ 
sistor  construction  for  precision 
wire-wound  resistors,  with  out¬ 
standing  performance  character- 
ictics.  Wattage  ratings  of  the  re¬ 
sistors  described  at  105C  are  from 
four  to  five  times  the  85C  military 
ratings  for  the  best  of  conven¬ 
tional  resistor  constructions.  Illus¬ 
trations  and  technical  data  are  in¬ 
cluded  in  the  4-page  bulletin. 

Piezotronics.  Brush  Electronics 
Co.,  3405  Perkins  Ave.,  Cleveland 
14,  Ohio.  A  32-page  booklet  is 
entitled  “Piezotronic  Technical 
Data.”  This  reference  compares 
general  properties  of  piezoelectric 
materials,  describes  their  basic 
behavior,  lists  electronic  circuit 
applications  and  considerations, 
j  and  gives  basic  electrical,  me- 
1  chanical  and  electromechanical 
properties  and  equivalent  circuit 
data. 

Delay  Lines.  Anderson  Laborator¬ 
ies  Inc.,  39  Talcott  Rd.,  West  Hart¬ 
ford,  10,  Conn.,  has  issued  a  4-page 
illustrated  bulletin  dealing  with 
its  solid  ultrasonic  delay  lines. 
The  publication  gives  chief  appli¬ 
cations  and  general  technical  spe¬ 
cifications  for  the  units  whose  de¬ 
lay  times  are  obtainable  in  a  range 
from  0.6  (isec  to  1,000  and  higher. 

Foreign  Markets.  Netherlands 
Industrial  Institute,  Hotel  Bilt- 
more,  Madison  Ave.  &  43rd  St., 
New  York  17,  N.  Y.  Market  op¬ 
portunities  for  American  manufac- 


.  durable  silicon#  rubber  coating  fuied  ^ 

to  fibrous  glass  braid  .  .  .  cannot  be 

pealed  .  .  .  can  be  supplied  to  meet  all  ^ 
Class  "H"  performance  requirements  ' 

of  MIL-l-3190.  NEMA  VS- 1  ... 
lasting  dielectric  strength  .  .  . 
humidity-resistant  .  .  .  oil-resistant 
•  .  .  flama-rasistant  .  .  .  non- 
corrosive  .  .  .  fungus-resistant. 


Inside  the  ^ 
Silicetie 

Rubber  Sleeving 


TURIO  117  SlEEVIN9^K^9Kn 
,  .  .  scientifically  designed 
to  be  kink-proof  .  .  .  can  be 
knotted,  bant,  twisted  .  .  . 
engineered  to  meet  eitremes 
of  temperature  .  .  .  flexible  at  ^ 
— 100*  F  ...  unchanged  by 
temperatures  as  high  as  500*  F 


Samples  will  be  sent  to  you  on  separate 
order.  Be  sure  to  ask  for  Turbo  117 
Sleeving. 


Write  for  Bulletin 


SRECIAIISTS  SINCE  1920 


DEPT.  1-7  WIUIMANTIC,  CONN.,  U.S.A.  Telephone  HArrisen  3-1661 

TURBO  Insulated  Wires  *  Wire  Markers  *  Ealruded  Tubing  •  Gloss  Sleeving  and  Tub¬ 
ing  *  Varnished  Saturated  Sleeving  and  Tubing  ■  Cambric  Cloths,  Tapes,  Papers  ■  Mica. 

SAIRS  REPRESENTATIVES  IN  PRINCIPAL  CITIES 
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turers  of  electrical  equipment  who 
are  considering  establishing  manu¬ 
facturing  operations  in  Holland 
are  outlined  in  an  8-page  booklet 
“Opportunities  for  Foreign  Partic¬ 
ipation  in  the  Netherlands  Elec¬ 
trical  Engineering  Industry.”  The 
booklet  points  out  that  Dutch  im-  I 
ports  far  outbalance  exports  in 
such  fields  as  rotating  machinery, 
transformers,  rectifiers,  storage 
batteries,  switchgear  and  com-  ; 
munications  equipment.  ,  | 

Transformer  Catalog.  Triad  | 
Transformer  Corp.,  4055  Redwood  | 
Ave.,  Venice,  Calif.  The  1953  cata-  | 
log  TR-53  lists  more  than  500  ! 
items.  It  features  an  expanded  { 
line  of  tv  components  and  indus-  j 
trial  transformers,  including  tor-  I 
oids,  pulse  transformers,  transis-  ! 
tor  transformers  and  additional 
miniatures.  The  catalog — with 
standard  3-hole  punch  for  con¬ 
venience  in  filing — also  (^ontains  a  | 
geophysical  section.  j 

High-Temperature  Insulation.  | 
Electro-Technical  Products  Divis-  i 
ion.  Sun  Chemical  Corp.,  113  East  | 
Centre  St.,  Nutley  10,  N.  J.  A  4-  ' 
page  folder  covers  two  types  of  j 
class-H  insulation  known  as  Sil-  I 
Thin-Glas  and  Sil-Thin-Bestos. 
The  products  described  were  de-  ' 
signed  to  effect  size  and  weight  re-  j 
duction  in  the  design  of  electrical  i 
equipment  required  to  operate  at 
class-H  temperatures.  Suggested 
uses  and  test  data  are  included. 

Beryllium  Copper  Components. 
Instrument  Specialties  Co.,  Inc.,  < 
Little  Falls,  N.  J.  Catalog  No.  7A 
is  an  8-page  folder  entitled  “Elec¬ 
tronic  Components  of  Beryllium 
Copper.”  Included  are  illustrated 
descriptions  of  h-f  contact  rings, 
contact  strips,  short-run  special¬ 
ties,  folded-type  contact  straps, 
folded-type  standard  contact  rings,  ; 
a  microwave  kit  and  an  engineer’s  | 
assortment  that  contains  100  | 
beryllium  copper  helical  compres-  ; 
sion  springs,  50  pairs,  all  different.  ! 

Iron  Powders.  Magnetic  Powders,  ! 
Inc.,  1014  Fairview  Ave.,  Johnson-  i 
burg.  Pa.,  has  available  an  8-page  ' 
illustrated  catalog  354  covering 
complete  technical  data,  including 
the  various  photomicrographs,  fre- 
quency-vs-Q  charts  and  permeabil- 


ILWAUKEE  ^ 
TRANSFORMERS 


Hermetically  Sealed  Compo- 
nenti  That  Perform  Superbly 
and  Lpttinqiy  in  Airborne  and 
Ground  Applications 


'^4 

M 


AUDIO.  POWIR,  PULSi  TRANSPORMIRS 
RIACTORS  — FILTER  NETWORKS 

Cmtom  Envtnaarad  ta  ri^id  MIL  T-27 
oovernifiMt  and  cammarcMI  roauiramenta. 
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ity  rating  graphs,  on  the  uses  and 
applications  of  annealed  carbonyl 
iron  powders,  hydrogen  reduced 
iron  powders  and  Magna-tites.  The 
catalog  is  obtainable  for  the  writ¬ 
ing. 

Plastic  and  Fibre  Insulations.  In¬ 
sulation  Manufacturers  Corp.,  565 
W.  Washington  Blvd.,  Chicago  6, 
Ill.  Helpful  information  on  the  fea¬ 
tures  and  uses  of  fibre  and  plastic 
for  electrical  insulation  are  in¬ 
corporated  in  two  catalogs  re¬ 
cently  published.  Imcor  reinforced 
plastics  are  described  in  an  8-page 
catalog  while  Phenolite  laminated 
plastics.  National  vulcanized  fibre, 
and  Peerless  fishpaper  products 
are  covered  in  a  32-page  catalog. 
Both  folders  give  complete  de¬ 
scriptions,  tabular  data  and  other 
information  on  grades,  properties 
and  fabricating  techniques  for 
sheets,  rods,  tubes  and  fabricated 
or  molded  parts. 

Components  Catalog.  Industrial 
Hardware  Mfg.  Co.,  Inc.,  109 
Prince  St.,  New  York  12,  N.  Y.,  has 
published  a  catalog  describing  and 
illustrating  its  facilities  for  the 
manufacture  of  a  wide  variety  of 
component  parts.  Parts  illus¬ 
trated  include:  sockets  (octal, 
noval,  miniatures,  speaker  and 
vibrator,  and  kinescope) ;  terminal 
strips;  support  assemblies,  Bake- 
lite  stampings  and  wired  assem¬ 
blies;  battery  connectors;  termi¬ 
nal  boards,  assemblies  and  JAN 
components;  and  screw  machine 
parts.  Specifications  are  given. 

Solid-Copper  Enclosures.  RFI 
Shielded  Enclosures  Corp.,  36.34 
N.  Lawrence  St.,  Philadelphia  40. 
Pa.  Complete  application  and  per¬ 
formance  data  on  solid-copper  en¬ 
closures  for  suppressing  r-f  inter¬ 
ference  is  available  in  a  new 
publication.  Bulletin  No.  1  de.scribes 
how  these  portable,  w’eatherproof 
enclosures  may  be  used  to  elim¬ 
inate  r-f  interference  when  making 
tests  on  sensitive  electric  and  elec¬ 
tronic  equipment  as  well  as  to  sup¬ 
press  radiation  from  industrial 
equipment  that  would  otherwise 
cause  serious  radio  or  tv  interfer- 
I  ence  in  the  community.  An  inter- 
j  esting  section  of  the  booklet  is  a 
;  graph  prepared  by  the  Hopkins 
i  Engineering  Co.,  an  independent 
1  laboratory.  Conservatively  plotted 


A  PRECISION  RECORDER 
AT  A  REASONABLE  PRICEI 

SPECIFY  IT  FOR: 
START-STOP  RECORDING 

DATA  REDUCTION 
TELEMETERING 


SORTING 

COLLATING 


LIST  PROCESSING 


SPECIFICATIONS 


H«re  it  a  new  high-speed  Magnetic  Tape 
Handler  for  every  data  recording  appli¬ 
cation.  Exclusive  features  provide  maxi¬ 
mum  versatility,  complete  dependability, 
ease  of  operation,  and  simplicity  of 
maintenance,  and  do  it  at  a  price  thou- 
sands  of  dollars  below  anything  now 


Modal  901A  Modal  901B 
Topa  Width  V4"  %" 

*No.  of  tracks  6  2 

Raal  Siia  NAB  Standard,  lOVk" 

Roal  Capacity  2400  ft. 

Topa  Spaad  Dual-ipaad,  15  and  30 

inckat/tac. 

Start  A  Stop  Tima  5  millitacond,  aithar 
diraction. 

Control  Manual,  or  ramota 

puka»,  15  volt* 
potitiva. 

*Craatar  number  of  trocki  ovoilobla  on 
•pacial  ordar. 


available. 


Unique  in  every  respect,  this  outstand¬ 
ing  Potter  precision  instrument  provides 
5  millisecond  start  and  stop,  forward  or 
reverse,  from  external  signals.  Record, 
playback,  or  compare— every  desirable 
function  can  be  accomplished  easily. 


ASSOCIATED  DATA 
HANDUNG  COMPONENTS 


Complete  Data  Handling  Systems 
or  individual  plug-in  components 
are  available.  Recording  and 
playback  amplifiers,  electronic 
counters  with  transfer  gates,  shift 
registers,  and  other  associated 
data  reduction  components  can  be 
suppiied  for  special  data  handling 
problems. 


Do  you  have  a  problem  in  efficient 
ond  economical  data  handling?  Check 
the  performance  specifications  in  the 
column  at  the  right  and,  for  complete  in¬ 
formation  on  how  to  fit  the  Potter  Mag¬ 
netic-Tape  Handler  Into  your  program, 
writ*/  now,  to  Dopt  7C. 
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NEW  PIODUCTS  (centiiiM^) 

over  a  range  of  100  kc  to  100  me, 
this  graph  proves  that  the  enclos¬ 
ures  provide  a  minimum  attenua¬ 
tion  of  100  db  over  that  entire 
range.  Standard  and  special  sizes, 
service  facilities  and  air-condi¬ 
tioning  are  also  discussed. 

Tiny  Indicator  Lights.  Dialight  i 
Corp.,  58  Stewart  Ave.,  Brooklyn 
37,  N.  Y.  The  subminiature  lights 
described  in  brochure  L-153  are 
made  to  mount  in  li-in.  clearance 
hole;  and  they  come  equipped  with 
any  desired  midget  flanged  base 
T-li  bulb.  Units  described  fall 
into  the  following  general  cate¬ 
gories:  (1)  For  plastic  plate  edge 
lighting,  qualified  products  list 
approval  QPL-7806;  (2)  Indicator 
lights,  nondimming;  (3)  Dimmer 
types,  mechanical  or  Polaroid;  (4) 
Light  shield,  for  lighting  dials  and 
instruments;  (5)  Indicator  lights 
with  patented  press-to-test  feature 
and  dimming  or  nondimming  lens 
caps.  Diagrams  and  technical 
data  facilitate  procurement  of 
units  from  the  brochure. 

Germanium  Transistors.  Radio 
Corp.  of  America,  Harrison,  N.  J. 
An  8-page  booklet  introduces  4 
types  of  germanium  transistors — 2 
point-contact  and  2  junction.  In¬ 
cluded  are  descriptions  of  the 
2N32  and  2N33  point-contact 
transistors  and  the  types  2N34  and 
2N35  junction  transistors  of  the 
pnp  and  npn  type  respectively. 
Each  of  the  four  types  discussed 
has  a  base  with  three  small  pins 
in  line  and  spaced  to  provide 
mechanical  indexing  for  socket 
insertion. 

Germanium  Diodes.  International 
Rectifier  Corp.,  1521  E.  Grand 
Ave.,  El  Segundo,  Calif.  Bulletin 
GD-1  describes  fully  the  character¬ 
istics  and  advantages  of  a  new  line 
of  germanium  diodes.  Included 
are  a  cross-sectional  diagram, 
technical  specifications  and  infor¬ 
mation  on  special  purpose  types. 

Automatic  Data  Analyses.  Minne- 
apolis-Honeywell  Regulator  Co., 
Wayne  and  Windrim  Ave.,  Phila¬ 
delphia  44,  Pa.  Automatic  analy¬ 
sis  of  oscillographic  data  is  de¬ 
scribed  in  instrumentation  data 
sheet  No.  10.0-11.  The  single-sheet 
bulletin  gives  typical  applications, 
accuracy  and  range,  operation  in- 


Itoding  manufacturtrt  in  tht  electronics,  ma¬ 
chinery,  appliance  and  toy  fields  have  been 
saving  substantially  by  using  precision  Multi- 
Svroge  parts  instead  of  those  previously 
made  by  turning,  drilling, 
stamping  or  forming. 


LET  BEAD  CHAIN  MAKE  YOUR 

at  fat  !«** 


The  advanced  manufacturing 
method  developed  and  used 
exclusively  by  Bead  Chain 
swages  practically  any  type  of 
small  tubular  part  from  fiat 
stock  into  precision  forms  with 
positive,  tight  seams  .  .  .  and 
does  it  Automatically.  If  you 
can  use  high-volume  produc¬ 
tion  ...  we  can  deliver  it  at  a 
much  faster  rate  . .  .  and  at  far 
less  costi  Scrap  is  eliminated! 
Deliveries  to  you  are  depend¬ 
ably  prompti 

We  can  supply  you  with  parts 
that  are  beaded,  grooved, 
shouldered  and  mode  with  al- 
mast  any  matal.  Diameters  up 
to  Vs", lengths  to  I  Vj" 

This  catalog  can  save 
you  a  lot  of  production^,;*^ 
time  ond  money! 

Wrhe  for  H  J  =, 


GET  PROOF-POSITIVE 
COST  COMPARISONS! 


Send  u>  a  blueprint  or  lomple  and  quantity 
requirements.  We  will  quickly  (how  you  the  big 
economies  we  con  deliver. 


OrigiiKil  and  World's 
Largest  Producer  of  Bead  Chain 
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NEW  PRODUCTS 


and  cast  waveguides.  This  infor-  i 
mation  is  in  easy-to-understand  ' 
form  and  includes  several  cuts  and 
illustrations  to  make  waveguide 
phenomena  better  understandable 
to  those  with  limited  past  experi¬ 
ence  in  the  microwave  art. 

Microwave  Data.  Henry  L.  Crow¬ 
ley  &  Co.,  Inc.,  1  Central  Ave,, 
West  Orange,  N.  J.,  has  available 
a  concise  yet  profusely  illustrated 
bulletin  entitled  “Microwave  Com¬ 
ponents.”  It  deals  with  Polyiron, 
a  material  readily  molded  or  ma¬ 
chined  to  any  shape,  and  with 
which  it  is  possible  to  attain  atten¬ 
uation  up  to  300  db  per  in.  with 
lower  standing-wave  ratios.  The 
bulletin  also  deals  with  various 
kinds  of  terminations,  stock  blank 
sizes,  machining  procedures,  and 
drawings  of  typical  Polyiron  fab¬ 
rications. 

R-F  Attenuation  Filters.  Cornell- 
Dubilier  Electric  Corp,,  South 
Plainfield,  N.  J.  Bulletin  No.  NB- 
148  is  a  12-page  catalog  with  de¬ 
scriptions,  illustrations  and  tech¬ 
nical  data  of  a  portion  of  a  wide 
line  of  Quietone  filters.  More  than 
135  types  of  feed-through,  PI  and 
universal  filters  are  listed.  Be¬ 
sides  complete,  detailed,  electrical 
characteristics,  the  descriptions 
include  outline  drawings,  physical 
characteristics,  circuit  diagrams, 
photographs  and  charts. 

Automatic  Welding  Equipment. 
Federal  Tool  Engineering  Co., 
1386  Pompton  Ave.,  Cedar  Grove, 
N.  J.  A  new  bulletin  describes 
Tweezer-Weld  automatic  welding 
equipment  that  will  weld  almost 
microscopic  parts  such  as  diodes 
at  1,200  per  hr;  that  will  weld 
studs,  for  example  on  c-r  cylinders 
up  to  6,000  studs  per  hr;  that  will 


97%  content 


Vacuum  tight  —  ex¬ 
traordinary  strength 

Low  loss  factor — High 
Te  value 


All  too  often,  farsighted  engineer¬ 
ing  ideas  and  aims  are  held  in 
check  by  everyday  job  require- 
ment>.  Engineers  made  of  the 
right  “stuff"  hold  a  secret  yearn¬ 
ing  to  break  the  shackles  of  today 
—  to  think  in  terms  of  the  possi¬ 
bilities  of  tomorrow. 

Sylvania  thinks  that  way,  too  — 
has  thought  so  for  years.  As  a 
result,  Sylvania  encourages  its 
engineers  to  pioneer,  develop,  fol¬ 
low  through  on  their  ideas,  write 
and  speak  on  their  chosen  subject 
to  gain  professional  recognition. 

If  you  are  looking  for  a  stimulat¬ 
ing  challenge  that  will  last  a  life¬ 
time  —  investigate  the  splendid 
career  opportunities  with  fast¬ 
growing  Sylvania. 

Sand  your  ratuma  to: 

JOHN  C.  WEID 
Suparvitor  of  Employmant 
254  Rono  Straal,  Buffalo  7,  Now  York 

DONALD  BRADLEY 
Partonnal  SuparviMf 
70  Fortyth  Straat 
Botlon,  Mott. 


Non  gassing  —  no 
poisoning  of  emitters 

High  strength  at  all 
temperatures  up  to 
1500"  C. 

Can  be  supplied  in  most 
uny  shape  to  extremely 
close  tolerances 


Our  Engineering 
Department  \vill 
gladly  answer  all 
inquiries  relative  to 
your  particular 
problems 


V^YLVAMIA 

ELECTRIC  PRODUCTS  INC. 


Waal  atata  lafonaatiaa?  Uia  post  card  aa  last  pa^a. 

332 


Waal  mara  informatioa?  Ufa  post  card  oa  toft  papa. 

July,  /W  — ELECTRONICS 


NEW  PRODUCTS 


(continued) 


GaWsnometer  Used  in 
1  Missile  Research... 


do  glass  beading  at  200  pieces  per 
hr.  Also  featured  are  Tweezer- 
Weld  automatic.^  to  weld  tabs  to 
radio-tube  cathodes  at  2,600  parts 
per  hour — to  weld  stems  (for  ex¬ 
ample  on  fluorescent  starter 
switches)  at  a  rate  up  to  3,600 
parts  per  hr.  The  bulletin  also 
describes  the  new  heavy  duty  kva 
welding  head  that  is  extensively 
used  in  subminiature,  miniature 
and  bantam-tube  industry. 


Altitude  Chambers.  Tenney  Fn'-i- 
neering,  Inc.,  26  Ave.  R,  Newark  5, 
N.  .1.,  announces  a  new  4-page 
bulletin  on  its  standard  line  of 
Tenneyzphere  altitude  chambers. 
The  bulletin  covers  test  chambers 
for  simulating  altitudes  from  sea 
level  to  approximately  80,000  ft; 
temperatures  from  —  lOOF  to 
+  200  F:  and  relative  humidities 
from  20  to  90  percent.  It  includes 
performance  data,  standard  and 
special  features,  specifications  giv¬ 
ing  sizes  and  operating  character- 
i.stics  of  all  standard  models  and 
chamber  construction  information. 
Also  included  are  six  illustrations 
showing  both  inside  and  outside 
views  of  different  size  chambers 
and  the  instrument  control  panels 
that  make  it  possible  automat¬ 
ically  to  cycle  test  conditions. 


EDISON 


Malfunction  or  failure  of  recording 
equipment  when  a  guided  missile  is  fired 
can  result  in  the  loss  of  invaluable  re¬ 
search  data.  The  requirement  of  complete 
reliability  of  components  used  in  con¬ 
junction  with  this  equipment  resulted  in 
the  selection  of  an  EDISON  Time  Delay 
Relay  as  a  viul  part  of  the  Model  46A 
Sub-Gurier  Discriminator  manufactured 
by  Electro-Mechanical  Research,  Inc., 
Ridgefield,  Q>nn. 

Tko  Edison  Tim#  Dolay  Rolay  is 

used  to  protect  the  sensitive  galva-  q 
nometer  in  the  associated  oscillo¬ 
graphic  recording  unit,  by  allow¬ 
ing  the  power  tube  filaments  to 
reach  proper  operating  tempera¬ 
ture  before  the  application  of  high 
voltage.  The  thermal  action  is 
independent  of  line  voltage  varia¬ 
tions  since  the  delay  characteristics 
vary  in  the  same  proportions  as  o — 

the  heating  of  the  filaments.  Be¬ 
cause  of  their  cooling  rate,  EDISON  relays 
prevent  loss  of  equipment  operating  time 
due  to  momentary  power  interruptions. 


Intermediate  Shaker  Systems.  The 
Calidyne  Co.,  751  Main  St.,  Win¬ 
chester,  Mass.  Bulletin  6405  is 
an  8-page  booklet  dealing  with  in¬ 
termediate  shaker  systems  having 
600  to  1,250-lb  force  output.  Illus¬ 
trations  and  chief  features  are  in¬ 
cluded  for  the  models  44  and  58 
shakers,  model  64  control  consoles 
and  model  45  rotary  power  sup¬ 
plies.  Data  on  accessories  and 
ordering  information  are  given. 


Precision  Instrument  Bearings. 
New  Hampshire  Ball  Bearings, 
Inc.,  Peterborough  1,  N.  H.  Cata¬ 
log  No.  53  includes  28  pages  of  di¬ 
mensional  and  design  data  on  137 
Micro  ball  bearings,  in  bore  sizes 
0.025  to  A  in.,  O.  D.  0.100  to  i  in. 
Featured  are  the  first  ground  min¬ 
iature  bearings  in  the  U.  S.  Loads, 
speeds,  mounting  lubrication,  tol¬ 
erances,  gaging  and  handling  of 
instrument  bearings  are  also  dis¬ 
cussed. 


Edison  onginoors  will  be  glad  to  help 
solve  jouf  cathode  protection  problenu. 
Just  call  or  write  to: 


fnstrvmsiif  WvWeii 
Dspt.  S4,  WmI  Orangs,  N*w  J«rt«y 
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Electronic  Manufacturern  Aid  Engineering  Education  i 


Fourteen  new  scholarships  for 
electronic  and  electrical  engineer¬ 
ing  students  have  been  established 
at  Pacific  Coast  universities  and  col¬ 
leges  by  a  group  of  western  elec¬ 
tronic  manufacturing  firms.  The 
new  scholarships,  ranging  from 
$600  to  $800  per  student  will  be 
awarded  directly  by  8  educational 
institutions  to  entering  electronic 
and  electrical  engineering  students. 
Although  designed  primarily  to  en¬ 
courage  first  and  second  year 
students  and  junior  college  trans¬ 
fers  to  enter  engineering,  the 
awards  will  also  be  available  to 
graduate  engineering  students. 

Sponsoring  the  scholarships  are 
the  140  member  firms  of  the  West 
Coast  Electronic  Manufacturer’s 
Association,  a  group  of  concerns 
employing  over  32,000  men  and 
women  and  contributing  over 
twenty  percent  of  the  nation’s  elec¬ 


tronic  production. 

The  scholarship  fund  was  estab¬ 
lished  and  will  be  maintained  by 
voluntary  donations  from  associa¬ 
tion  members.  Awards  will  be 
granted  annually  to  deserving  and 
needful  students  regardless  of  race, 
color  or  creed. 

In  the  East,  three  Massachusetts 
electronic  manufacturers  are 
strengthening  the  work  of  the 
Graduate  School  of  Arts  and  Sci¬ 
ences  of  Harvard  University  with 
the  provision  of  5  industrial  fellow¬ 
ships  through  the  Harvard  Founda¬ 
tion  for  Advanced  Study  and 
Research. 

The  General  Communication 
Company  of  Boston  has  given 
$5,000  to  provide  two  fellowships 
of  $2,500  each,  one  in  the  Division 
of  Applied  Science  and  one  in  the 
Department  of  Physics,  for  1953- 
54;  Polaroid  Corp.  of  Cambridge, 


. '  I 

f 
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will  give  $2,500  for  one  fellowship 
in  the  Department  of  Physics  in 
1953-54;  Raytheon  Manufacturing 
Co.  of  Waltham  gave  $5,000  for  2 
fellowships  in  the  Department  of 
Physics  during  the  present  aca¬ 
demic  year,  these  to  be  renewed 
next  year  as  well. 

WESCON  Technical 
Program  Takes  Form 

General  outlines  of  the  technical 
papers  program  for  the  fourthcom¬ 
ing  WESCON  (Western  Electronic 
Show  and  Convention)  in  San  Fran¬ 
cisco  August  19-21  are  crystallized 
into  17  sessions  including  approxi- 


NATIONAL  TELEVISION  SYSTEM  COMMITTEE  MEETS 


Th«  iollowlng  m«iab«rs  ond  obMrvsrs  w«r«  prMcnl  at  a  mMtinq  oi  th*  NTSC  h*ld  rocanlly  at  IRE  h*odquart«r*  in  Naw  York  City: 
Sootod  dolt  to  riqht).  Mrs.  Martha  KtaBio,  NTSC  Socrotary:  A.  N.  Goldsmith,  conaultinq  onqineer:  A.  V.  Louqhron.  Hosoltino,  NTSC  vico- 
choinnan:  E.  W.  Enqstrom.  RCA,  NTSC  Tico-chairman;  W.  R.  Q.  Bakor.  GE,  NTSC  chairmon;  R.  H.  Harmon,  WostinqhouMj  W.  T.  WInt- 
rinqham.  BoU  Laboratorios:  Enox  Mcllwaln.  Hasoltino:  O.  H.  Caldwoll,  CaldwoU-CUmonta;  loromo  Brouon.  Tolo-Kinq;  G.  L.  Boon. 
RCA:  R.  E.  Sholby.  NBC:  John  Ronnick.  Zonith:  D.  E.  Hamott,  GE:  A.  G.  lonson.  BoU  Loboratorloo:  R.  M.  Bowio.  SyWanla:  Rinoldo  Do 
Cola,  Admiral:  L.  M.  ClomonL  Crooloy.  Stondinq  (loft  to  riqht)  S.  I.  Molman.  CBS-Columbia:  J.  M.  Millor,  Jr..  Bondix:  I.  ).  Eaar.  GE:  J, 
W.  Chrlotonoon,  CBS  Laboratorioo:  C.  J.  Hlrsch,  Hoxoltlno:  L.  R.  Fink,  GE:  R.  W.  Muollor,  Sontinol:  W.  W.  MocDonald,  ELECTRONICS: 
Richard  Hodqoon.  Chromatic  Tolooioioa  Laboratorioo:  J.  M.  Barotow,  BoU  Loboratorloo:  W.  Foinqold.  Emoroon 
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DISSIPATION  FACTOR  —  EXTREMELY  LOW  OVER  ENTIRE  R.F.  &  U.H.F.  RANGE 
DIELECTRIC  CONSTANT  —  NO  CHANGE  WITH  FREQUENCY 


This  wonderful  insulation  performance  coupled 
with  a  high  heat  distortion  |x>int  (105° — 113°C) 
and  the  resulting  good  machinability  make 
Rexolite  1422  an  amazing  High  Frequency  in¬ 
sulation.  It  equals  or  excels  all  but  a  few  of  the 
fine  qualities  of  the  much  more  expensive  fluoro¬ 
carbons.  Even  in  the'TewVit  is  superb  in  its  own 
right  and  very  close  to  the  fluorocarbons  —  as 


in  the  case  of  Dielectric  Constant  shown  in  the 
above  chart. 

Rexolite  1422  is  a  carefully  controlled  cross- 
linked  polystyrene.  Developed  by  two  of  the 
country’s  greatest  laboratories  and  manufactured 
for  10  years,  Rexolite  1422  is  highly  dependable 
in  quality,  uniformity  and  performance. 


If  you  have  RF  or  UHF  insulating  problems  calling  for  sheets,  rods,  castings  or  im¬ 
bedments,  check  Rexolite  1422.  We  welcome  problems.  Write  to  us  for  information, 
full  size  copies  of  the  above  charts  and  technical  bulletins. 


THE  REX  CORPORATION 


M«nul«etur«r$  of  UHF  IntuUlinq  Maforiolt,  Microwatt  Wiro*?  Kat-F*  intulatad 
wiro,  otkar  Wira  Spaciattiat,  Raifruda**  tOS  Elaetricat  Tubing  and  Cwfom  Ptaific  Eifrutions. 

W«st  Aetoa,  Mostacliiif«tts.  U.S.A. 


*  T.M.  of  M.  W.  Kallogg  Co. 
••  Ra«  U.S.  Fat.  Off. 
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mately  85  papers,  according  to  an 
announcement  by  Kernard  M.  Oliver 
of  Hewlett-Packard  Co.,  WESCON 
papers  chairman.  WESCON  is 
jointly  sponsored  by  the  IRE  (7th 
region)  and  WCF^MA  (West  Coast 
Electronic  Manufacturers  Associa¬ 
tion). 

Still  subject  to  minor  changes, 
shifts  and  additions,  the  program 
will  include  two  sessions  each  on 
antennas,  propagation,  electron  de¬ 
vices,  circuits,  and  computers,  and 
one  session  each  on  airborne 
electronics,  microwave  techniques, 
servos  and  telemetering,  instrumen¬ 
tation,  transistors,  and  nuclear- 
radiation  measurements. 


CONSTRASTING  patterns  of  plant  ex¬ 
pansion  in  the  electronics  industry 
are  indicated  by  the  recent  moves 
of  Aerovox  Corp.  and  Hoffman 
Radio  Corp. 

Aerovox  announced  recently 
through  its  president,  W.  Myron 
Owen,  the  acquisition  of  Cinema 
Engineering  Co.  of  Burbank,  Calif. 
It  marks  another  addition  to  the 
company’s  west  coast  facilities  in 
recent  months.  Aerovox  is  cur¬ 
rently  constructing  a  new  plant  in 
Burbank,  Calif.,  to  augment  its 
present  facilities  there  and  a  $900,- 
000  plant  in  Monrovia,  Calif,  which 


Of  the  evening  sessions  , sched¬ 
uled;  one  will  be  on  medical  elec¬ 
tronics,  another  on  audio,  and  a 
third  on  generalized  topics  of  broad 
scope. 

Meetings  on  related  subjects  are 
being  scheduled  to  be  held  in  the 
San  Francisco  Bay  area  preceding 
the  WESCON  program.  One  of 
these  is  a  joint  UCLA-ONR  infor¬ 
mation  theory  symposium  in 
Berkeley,  August  17  and  18. 
Another  is  a  special  discussion  of 
magnetic  recording  apparatus  and 
techniques,  given  for  the  Federal 
Court  Reporters  and  sponsored  by 
the  San  Francisco  Section  of  the 
Audio  Engineering  Society. 


will  provide  additional  manufactur¬ 
ing  facilities  for  the  west  coast 
market. 

In  a  two-fold  expansion  program. 
Hoffman  Radio  Corp.  will  increase 
its  tv  set  production  in  California 
and  extend  its  output  for  eastern 
and  midwest  markets  through  the 
construction  of  a  $1  million  factory 
in  Kansas  City.  This  west-to-east 
expansion  is  the  first  such  move  by 
a  California  tv  set  manufacturer. 

Hoffman  expects  to  employ  ap¬ 
proximately  1,000  people  in  the 
85,000  sq  ft  Kansas  City  factory 
when  it  begins  operations. 


ACCEPTS  MILLIONTH 
RADIOSONDE 


Brig.  G«n.  W.  PrMton  Cordcrmoa  (right) 
commanding  th«  Signal  Corps  Supply 
Agoncy,  Philadolpbia,  accopta  th*  mil¬ 
lionth  radiotondo  unit  monuiacturod  by 
tho  Frios  Instrumont  Dlrtslon  oi  Bondix 
Ariation  Corp.  from  LoRoy  D.  Kiloy. 
Friot  gonoral  monagor.  Prosontatlon 
took  placo  oa  Gonoral  Cordorman  in- 
■poctod  an  automatic  calibrator,  do- 
itgnod  by  Frios  onginoors.  which  on- 
ablo*  two  •mployooa  to  hondla  praci- 
aion  teata  formorly  requiring  30  skilled 
technicians 


GE  Makes  Changes 
In  Engineering  Posts 

Harry  A.  Winne,  vice-president  of 
engineering  of  the  General  Electric 
Co.,  has  been  named  to  a  new  post 
performing  special  assignments  for 
GE  president  Ralph  J.  Cordiner. 
Mr.  Winne’s  move  is  in  anticipa¬ 
tion  of  his  retirement  from  the  com¬ 
pany  in  the  latter  part  of  the  year. 

In  his  new  position,  Mr.  Winne 
will  serve  in  a  consulting  capacity 
in  engineering  and  will  also  spend 
several  weeks  abroad  conducting  an 
investigation  on  engineering  prog¬ 
ress  in  the  European  electrical  in¬ 
dustry. 

Clarence  H.  Linder,  vice-presi¬ 
dent  and  general  manager  of  the 
company’s  major  appliance  division, 
is  to  succeed  Mr.  Winne  as  vice- 
president  of  engineering. 

Charles  K.  Rieger,  vice-president 
and  general  manager  of  the  Small 
Appliance  Division,  is  to  succeed 
Mr.  Linder  as  vice-president  and 
general  manager  of  the  Major 
Appliance  division. 

Willard  H.  Sahloff,  general  man¬ 
ager  of  the  electronics  Division’s 
Radio  and  TV  Department,  is  to 
become  general  manager  of  the 


Produptiou  Under  Way  At  DuMont's  New  Plant 


AIIm  B.  DuMont  LoboratorlM*  now  InatrumonI  DitrUion  plant  la  Clifton.  N.  J.  woo 
officially  oponod  in  May  (ELECTRONICS,  p  3S6.  May.  19S3).  It  contain*  118.000 
■q  ft  of  apac*  for  th*  dovolopmont  and  mcnnfactur*  of  cothodo-roy  inatrumonta. 
Roughly  30  porcont  of  th*  plant'*  output  will  go  to  th*  Armod  Forcoa 


Electronic  Firms  Expand  Westward  and  Eastward 
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Here 

they 
are 


3  LOW  COST 

UHF-TV  TEST  UNITS 

At  last  there  are  available  precise  laboratory 
test  equipments  in  the  UHF-TV  field  suffi¬ 
ciently  low  in  cost  to  eliminate  the  nerve- 
wracking  debate  which  often  accompanies 
capital  expenditure. 

The  New  London  Instrument  Company  is  proud 
to  make  this  new  departure  and  equally  proud 
to  present  for  your  consideration  — 


New  London 

82  UNION  STREET 
NEW  LONOON,  CONNECTICUT 


nstrumont 

n/i£i7iij 


UHF-TV 

SWEEP  GENERATOR 

MODEL  130  •  430  to  900  me. 

Tha  Modal  130  hoi  baan  inganiously  da- 
tignad  to  anobla  ut  lo  offar  you  o  pracisa 
loberolory  inilrumani  low  anough  in  cost  for 
usa  in  production  tait  ond  larvicing  da- 
portmanlt. 

Although  pracita,  tha  130  is  aosy  to  op- 
arota.  A  minimum  of  controls  is  usad. 
AAoraovar.  tha  signol  is  blonked  on  tha 
raturn  swaap,  providing  a  rafaranca  boia- 
lina. 

Hara  ora  fha  asiantiof  ipacificotions: 
FREQUENCY  RANGE  .  . . 

450  lo  900  me.  (Singla  Range) 

SWEEF  WIDTH  . . . 

0  lo  ot  laosl  30  me.  ovar  aniira  bond 
OUTPUT  VOLTAGE  , ,  . 

0.01  lo  1.0  volts  into  a  73  ohm  lood 
A  bolun  is  ovoilobla  for  300  ohm  boloncad 
lood.  I 

S265 

f.a.h.  New  tendon,  Cennecficut 


VHF-UHF 
NOISE  SOURCE 

(BALANCED  DIODE) 

MODEL  173  a  0  t*  900  hm. 

Tha  Modal  173  ii  on  idaol,  low  cost 
inslrumant  for  spaad  and  occurocy 
in  making  racaivar  noiia  maasura- 
mants.  Faaturing  diraci  raoding  and 
a  0  la  21  db  noi^  figura,  tha  Modal 
173  raquirat  no  tuning. 

Output  it  300  ohms  balancad.  A 
bolun  it  availabla  lo  convart  lo 
73  ohmt. 

$355 

f.a.b.  New  leaden,  Cennecticul 


UHF  GRID  DIP 
OSCILLATOR 

MODEL  200  •  400  to  900  m<. 


Tha  only  grid  dip  otcillolor  in  itt 
froquancy  ronga,  tha  AAodal  200  com- 
binat  tha  otcillolor  and  powar  tup- 
ply  in  ona  compact  ''unit.  Faaturing 
a  singla  ronga,  tha  200  has  ramork- 
obly  smooth  malar  indication. 

Tho  AAodal  200  is  an  absorption 
wovamalar,  a  grid  dip  malar,  an 
auxiliary  signal  ganarotor,  on  ab¬ 
sorption  morkor  and  has  many  othar 
usas.  It  it  a  most  convaniant  instru- 
mani  to  hova  if  you  do  UHF-TV  work. 

SI  40 

f.o.k.  loedofta  Connecficvl 
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Manufacforors  of  a  Complete  Line  of  TV  Test  Equipment 

TQl-tns7rumQttt  Co.tnc. 

50  PATERSON  AVENUE  •  EAST  RUTHERFORD  N  J 


(continued) 
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Small  Appliance  Division. 

Herbert  Riegelman,  manager  of 
marketing  for  the  Radio  and  TV 
Department,  is  to  succeed  Mr,  Sah- 
loff  as  general  manager  of  the 
department. 


UHF  SWEEP  GENERATOR 

for  UHF  TV  Production  Testing 


ELECTRONICS 
CONFERENCE  HOSTS 


TYPE  1211 


The  Type  1211  UHF  Sweep  Generator  has  been  specifically  de¬ 
signed  to  rapidly  and  accurately  align  UHF  Television  heads,  con¬ 
verters  and  complete  receivers.  Pulse  type  crystal  markers  appear 
every  36  MC  throughout  the  UHF  spectrum  to  afford  instant 
frequency  identification.  An  electrostatic  piston  attenuator  gives 
continuously  variable  output  level  control  over  approximately  80 
db  from  a  maximum  output  of  1  volt.  The  power  supply  is  elec¬ 
tronically  regulated  to  assure  constant  output  under  all  line  voltage 
conditions. 


Hosts  ert  ths  slsctronlc  coniersne#  in 
Los  Anqslss  durinq  ths  RTMA  Dirsetors 
msstinq  (U.  S.  and  Canado)  wsts.  Isit  to 
rlqht:  Robsrt  S.  BsU.  rics-prssidsnt  of 
Packard-BslI:  H.  LssU#  Hoffman,  prssi- 
dsnt  of  Hoffman  Radio  and  Charlss  B. 
Thornton,  vics-prssidsnt  of  Huqhes  Air¬ 
craft.  Mr.  Hoffman  was  chairman  of  ths 
3-man  committss 


FREQUENa  COVERAGE:  450  to  900 
MC.  Dial  calibrated  in  36  MC 
steps.  BANDWIDTH:  Constant  band¬ 
width  of  50  MC  over  entire  spec¬ 
trum.  Can  be  adjusted  to  narrower 
bandwidths  with  internal  controls. 
MARKERS:  Pulse  type,  crystal  con¬ 
trolled,  accurate  to  0.02%,  spaced 
36  MC  throughout  the  450  to  900 
MC  spectrum.  OUTPUT:  At  least  1 


volt  across  a  75  ohm  load.  ATTENU¬ 
ATOR:  Electrostatically  coupled  pis¬ 
ton  type,  range  approximately  80 
db.  AUXILIARY  OUTPUT  SIGNALS:  1. 
Automatically  phased  saw-tooth 
sweep  for  X  axis  of  scope.  2. 
Marker  pulses  either  plus  or  minus 
polarity,  continuously  variable  in 
amplitude. 

PRICE  $950.00  F.O.B.  PLANT 


.4iiiericuii  Car  &  Foiiiiilry 
Buys  Avion  Instriiiiipiit 

The  American  Car  and  Foundry 
Co.  has  purchased  the  entire  out¬ 
standing  capital  stock  of  the  Avion 
Instrument  Corp.,  according  to 
Charles  J.  Hardy,  Jr.,  president  of 
ACF.  Avion  will  continue  under  the 
same  management,  headed  by 
Richard  F.  Wehrlin,  founder  and 
president. 

In  commenting  on  ACF’s  acquisi¬ 
tion,  Mr.  Hardy  stated,  “The  Avion 
Instrument  Corp.,  in  becoming  a 
division  of  the  American  Car  and 
Foundry  Co.,  further  broadens  our 
field  of  activity  and  brings  us  into 
the  electronics  picture.  There  are 
unlimited  opportunities  ahead  of 
ACF  and  Avion  in  further  develop¬ 
ments  which  will  benefit  all  in¬ 
dustry.  The  combination  of  Mr. 
Wehrlin’s  staff  with  ACF’s  re- 


THERE’S  A  TIC  SWEEP  GENERATOR 
FOR  EVERY  TV  TEST  REQUIREMENT 


Type  1212  VHF  Sweep  Genenton  Covers  the  12  VHF  Channels  and 
provides  keyed  sound  and  video  markers  for  each  channel.  Maximum 
output  0.5  volt  across  75  ohm  load.  Price:  $785.00.  (A  13th  channel 
having  markers  at  41.25 — 45.75  MC  or  125.25 — 129.75  MC  available 
at  a  slight  additional  cost.) 


Type  1500B  IF  Sweep  Genenton  Designed  for  accurate  alignment  of 
TV  sound  and  video  IF  amplifiers.  Unit  incorporates  factory-set  two 
band  oscillator  with  maximum  swera  ratio  of  1.45  to  1.  Maximum  of  5 
crystal  markers  can  be  provided  for  each  band.  Price;  $295.00  less 
crystals.  Crystals  $15.00  each. 


Prices  F.O.B.  FACTORY 
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T'fflttn  all(>\  and  plated  wire 
(.Jiiantitv  prodiii  tion:  -^izes  1  AV\(i 
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High  Dielectric  K.xcellent  I’nwcr  Factor 
Hcsistaiit  to  moisture  and  chemicals 
’I'.ssential  to  Miniatnri/ation  " 
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PLANTS  AND  PEOPU 


sources  and  stability  means  a 
greater  contribution  to  the  defense 
effort  in  which  both  companies  are 
playing  an  important  part.” 


ARMY  HONORS  BAKER 


Hon.  Earl  D.  lohnson,  Undor  Socrolary 
oi  the  Army,  presented  the  Medal  of 
Freedom  to  W.  R.  G.  Baker,  Tice-presi- 
dent  and  general  manager  oi  GE't  Elec¬ 
tronics  DlTision,  ior  accelerating  the  ap¬ 
plication  oi  electronics  to  the  solution  oi 
Army  research  and  derelopment  prob¬ 
lems.  He  led  a  mission  oi  leading  sci¬ 
entists  and  industrialists  to  Korea  lost 
summer  to  study  the  problem  oi  utilising 
electronic  derices  and  principles  to  the 
maximum  extent  in  modem  wor,  thereby 
increasing  the  eiiectWeness  oi  the  in- 
ditridual  soldier  and  reducing  the  cost 
oi  human  liie.  According  to  the  citation. 
Dr.  Baker  "iuraished  guidance  to  the 
Chlei  oi  Stoii  and  the  Secretary  oi  the 
Army  which  will  hove  o  signiilcont  im¬ 
pact  on  the  Army's  iuture  eiiectltreness." 


Hitemp 


Top  E.xeciitives  Change 
At  Sylvania  Electric 

The  Elections  of  Don  G.  Mit¬ 
chell  as  chairman  of  the  board  of 
directors  and  H.  Ward  Zimmer  as 
president  of  Sylvania  Electric  Pro¬ 
ducts  Inc.  were  announced  by  the 
board  of  directors. 

Both  officers  have  assumed  their 
new  duties.  Their  headquarters  are 
at  Sylvan  ia’s  executive  offices  in 
New  York  City. 

Mr.  Mitchell,  who  has  been  presi¬ 
dent  of  Sylvania  since  1946,  suc¬ 
ceeds  Max  F.  Balcom,  a  member  of 
the  Sylvania  oriranization  and 
predecessor  companies  for  25  years. 
Althoutrh  Mr.  Balcom  is  retiring 
from  the  chairmanship,  he  will  con¬ 
tinue  to  serve  Sylvania  as  a  director 
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HERMETICALLY 

AC-SEALED-DC 

INSTRUMENT 
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r  <tni  now  b«  equipped  >^i| 
which  infixes  possible  the 
xtremSly  high  speeds.  '  * 


WINDING  MACHINES 


MANUFACTURING  CO..  INC. 
DANBURY.  CONN.  ^ 


RUGGED  CONSTRUCTION  FOR 
SUPERIOR  PERFORMANCE 


•  Copper  —  cadmium  —  dlchromorto  iln- 

Ubod  COM. 

e  Black  ■atin  onodisod  aluminum  bosol. 
e  Excolloni  thioldinq  duo  to  cum  mato- 
rlal  and  conatruetton. 
e  Double  ■Irength  clear  eloss. 
e  Olau  to  metol  seal  under  ccntrolled 
humidity  and  temperature  conditions. 


•  D'Arsoneal  permanent  maqnet  type 
moTement  tor  DC  applications. 

•  Magnetically  damped,  moeing  iron  vane 
type  moToment  ior  AC  applications. 

•  Availoble  in  IVk"  square,  2^"  and  3Vi" 
round  case  types. 

•  Guaranteed  for  one  year  against  deiec- 
Hts  workmanship  and  materials. 


Burlington  "Hermetically  Sealed"  Instruments  are  designed  to  conform  to  JAN 
and  MIL  speciflcaltons. 


BURLINGTON  INSTRUMENT  COMPANY 
DSPTe  F.73,  BURLINGTON^  IOWA 


H.  Ward  Zimmer 

Mr.  Harrison,  whose  headquar¬ 
ters  are  also  in  New  York  City,  has 
been  treasurer  of  the  company  for 
the  past  two  years. 


Giannini  Forms 
European  Subsidiary 

G.  M.  Giannini  &  Co.,  Inc.  an¬ 
nounced  the  recent  formation  of  a 
European  subsidiary  to  be  known 
as  Giannini  Italiana  S.p.A.,  with 
offices  and  laboratories  located  in 
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f«r  air-boni«  ^waliffy  otrI  cl«p«Ndobllity 


Milan,  Italy. 

The  establishment  of  the  Italian 
company  will  provide  sales  and  en¬ 
gineering  headquarters  for  the  dis¬ 
tribution  and  servicing  of  the 
products  of  G.  M.  Giannini  &  Co., 
Inc.  in  Europe.  In  addition,  Giannini 
Italiana  will  maintain  a  research 
laboratory  and  experimental  shop 
for  developing  new  instruments  ot* 
European  origin. 


Reynolds  Named  RTMA 
StaflF  Attorney 

William  L.  Reynolds  assumed  the 
post  of  staff  attorney  at  RTMA 
headquarters,  executive  vice-presi¬ 
dent  James  D.  Secrest  announced 
recently.  Mr.  Reynolds,  who  re¬ 
places  Ray  S.  Donaldson,  will  work 
under  the  direction  of  RTMA  gen¬ 
eral  counsel  Glen  McDaniel.  Mr. 
Reynolds  has  been  an  associate  of 
the  Washington  law  firm  of  Coving¬ 
ton  &  Burling  since  1950. 


Here  is  an  engineering  and  production  skill  you  can  use  to  help  you 
achieve  safer  flight,  extra  fight.  For  25  years,  O.STER  has  specialized 
in  electro- mechanical  products.  A  staff  of  trained  field  engineers  is 
at  your  service.  Call  on  us  to  help  you  select  the  product  best  suited 
to  your  job. 

INSTRUMENT  CONTROL  MOTORS 

A  1.  Synchro  Generator  6.  Synchro  Resolvers 

^  2.  ^nchro  Control  7.  Two  Speed  Synchros 

Transformer  ,  8.  Reference  Ciencrators 

).  Synchro  Transmitters  9.  Low  Inertia  Servo  Motors 

■HL  4.  Synchro  Differentials  10.  Servo  Torque  Units 

mB|L  S.  Synchro  Receivers  U.  Tachometer  Generators 

DRIVE  MOTORS  «  RLOWER  MOTORS 

1.  Permanent  Magnet  S.  400  Cycle.  2  Phase 

P  2.  VC.  6.  400  Cycle.  5  Phase 

i.  60  Cycle  AC  7.  >0  —  IbOO  Cycle, 

4.  400  Cycle,  1  Phase  Variable  Frequency 

P99H||||V  AIRCRAFT  ACTUATORS 

®ies3  1.  Rotary  2.  Lioeu 


Ruuland  Appoints 
Research  V-P 

The  appointment  of  Constantin  S. 
Szegho  as  vice-president  in  charge 
of  research  for  The  Rauland  Corp. 
was  announced  by  W.  E.  Phillips, 
vice-president  and  general  manager 
of  the  company,  following  action 


USES 

•  Ultrasonic  Vibrotion  Measure¬ 
ments 

•  Harmonic  Analysis 

•  Cross  Modulation  Studies 

•  Noise  InvestiMtions 

•  Determining  Transmission  Char¬ 
acteristics  of  Lines  and  Filters 

•  Monitoring  Communications  Car¬ 
rier  Systems 

•  Checking  Interference,  Spurious 
Modulation,  Porosities,  Effects 
of  iood  changes,  shock,  humid¬ 
ity,  component  variations,  etc. 
upM  frequency  stability. 

•  Telemetering 

SPECIFICATIONS 

Frequency  Range;  2KC-S00KC,  stabi¬ 
lized  linear  scale 

Scanning  Width:  Continuously  variable 
from  200  KC  to  zero 

Four  Input  Voltage  Ranges:  O.OSV. 
to  SOV.  Full  scale  readings  from  I 
millivolt  to  SO  volts 

Amplitude  Scale:  Linear  and  two 
decade  log 

Amplitude  Accuro^:  Within  1  db. 
Residual  harmonics  suppressed  by  at 
least  SOdb. 

Resolution:  Continuously  variable.  2KC 
at  maaimum  scanning  width,  SOO 
c.p.s.  for  sconnins  width  below  IKC. 


MODEL  llll  i 
PANORAMIC  \|lif 
ULTRASONIC  ||||  I 
ANALYZER  wlJ  I 

An  invaluoble  new  direct  reading  instrument 
for  simplifying  ultrosonic  investigotions,  the 
SI-7  provides  continuous  high  speed  pono- 
ramic  displays  of  the  frequency,  amplitude 
and  characteristics  of  signals  between  2KC 
and  300KC.  The  SI-7  allows  simultaneous 
observations  of  mony  signals  within  o  band  up 
to  200KC  wide.  Special  contral  features  en¬ 
able  selection  and  highly  detailed  examina¬ 
tion  of  norrower  bands  which  may  contain 
signals  separated  by  less  thon  500  c.p.s.  SB-7 
is  unique  in  that  it  provides  rapid  indications 
of  rondom  changes  in  energy  distribution. 
WRITE  NOW  far  CumsMt  lafanuatiM.  PriM.  Dailvary 

1 0  S«.  S«co«d  Av«.,  Mownt  VnmoR,  N.  Y. 
MOunt  Vnmoii  4-3970 


Coiulanliii  S.  Steqho 


taken  at  a  recent  meeting  of  the 
Rauland  board  of  directors. 

Since  1942,  when  he  joined  the 
staff  at  Rauland,  Dr.  Szegho  has 
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CUTS  COST  AND  TIME!  ^ 


been  serving  as  (iirector  of  research. 

Dr.  Szegho’s  improvements  in 
cathode-ray  tubes  and  other  special 
tubes  used  by  the  government  in 
defense  equipment,  his  development 
of  the  first  low-voltage  focus  tele¬ 
vision  tube  and  his  perfection  of 
the  ‘‘black”  tube  are  some  of  his 
contributions  to  the  television  tube 
industry.  His  other  activities  in¬ 
clude  high-voltage  cafhode-ray 
tubes  used  in  radar  equipment 
during  the  war  that  are  now  being 
utilized  in  theater  television  equip¬ 
ment,  and  color  television  research. 


Completely 
automatic  . . . 
^  parts  delivered 
trimmed,  ready 
for  use,  in  one  oper¬ 
ation,  with  Cries' 
speedy,  specialixed  pro- 
»  t  01  facilities. 

NYLON  A  SPICIALTY 


Magnaflux  Opens 
New  Main  Plant 

Magnaflux  CORP,  recently  opened 
its  newly  built  main  plant  in  Chi¬ 
cago.  It  is  a  one-story  building 
with  an  area  of  74,000  sq  ft,  nearly 
double  the  size  of  the  old  plant. 


No  limit  on  smallness.  In¬ 
tricacy  and  precisien  —  our 
uniaue  features. 


INDIVIDUAL  INSERTS 
Automatic  insert  feed  permits  wide 
variety  of  product  possibilities. 


CONTINUOUS  INSERTS 
Small  members  accurately  spaced 
on  tape  cord,  wire,  chain,  etc. 

LOW  MOLD  COSTS 

VVWft  loday  tor  Domonttration  Samples 


BETTER  TOOL  for  ELECTRONIC  ENGINEER  or  RESEARCH  SCIENTIST 


Naw  Magnaflux  Plant 

With  the  new  facility,  the  oper¬ 
ations  of  the  company  are  now  all 
combined  under  one  roof.  About 
65  percent  of  the  space  is  devoted  to 
research,  engineering  and  field 
engineering  service  functions.  Ap¬ 
proximately  250  people  are  em¬ 
ployed  in  the  plant. 


Low  jitter 
High  resolution 
High  duty  factor 
Direct  reading 
Fast  rise  time 

Also  available  t  Model  A-4— ,00001  to  10  seconds. 

»  /s  *  Write  for  complata  datoi 

U  I*  M  0**r  bulletins  E'A-2  and  E-A-4 


•  A  precision  instrument  for  the 
generation  of  accurate  and  variable 
time  intervals  from  .8  to  1CX),0CX) 


Buetow  Named  President 
Of  Minnesota  Mining 

Elevation  of  Herbert  P.  Buetow, 
executive  vice-president  in  charge 
of  finance,  to  the  presidency  of  Min¬ 
nesota  Mining  &  Manufacturing 
Co.  was  announced  by  the  board  of 


ELECTRONICS  CO 


SPOT  $.  ROtIRTSON  RIVD.,  CUIVIR  CITY,  CAUfORNIA 


July,  1953  — ELECTRONICS 


CHANNEL 

mount 


STYPOL 

ENCAPSULATED 


HERMETICAUY 

SEALED 


H*rb«rt  P.  Bn*low 


directors  of  the  company. 

He  succeeds  Richard  P.  Carlton 
who  becomes  vice-chairman  of  the 
executive  committee. 

Election  of  H.  N.  Stephens  as 
vice-president  in  charge  of  central 
research  was  also  announced  by  the 
company.  He  has  been  in  charge 
of  the  central  research  laboratory 
since  1937. 

Earlier  this  year,  3M  announced  a 
lonK-rantre  building  program  for 
research  purposes.  Ground-break¬ 
ing  ceremonies  for  the  first  unit  in 
this  program,  a  $3  million  scientific 
laboratory  for  the  central  research 
group,  will  take  place  about  June  1. 
The  new  laboratory,  located  on  St. 
Paul’s  eastern  boundary,  is  due  for 
completion  in  mid-1954. 


fWCOUCWCY  IW  HEGACfeiit 


Frequency  Rmponsr-Snir.  a  rut  off 
11.15  filter.  rii>r  timr 


Krequrnry  Reitpons^  — Idme.  a  rnl  off 
(1.1  titer.  ri»e  time 

Wriie  DepL  £7  for  detaiUd  specijicaticnt 

Transistor  Products, inc. 

SNOW  AND  UNION  STREETS, BOSTON  3S.MASSACHUSETTS 

AN  OPERATING  UNIT  OF  CLIVITE  CORPORATION 


A  DEPENDABLE  SOURCE 
FOR 

TRANSFORMERS 

MIL-T-27  &  COMMERCIAL 


•  Pu/se 

•  Audio 

•  Power 

•  Pilfer  Choke 

•  Filament 

•  RF  Ceils 


MiillunI  of  Eiiglaml 
Plans  TV  Tube  Plant 

The  Mullard  Co.  has  decided  to 
establish  a  new  factory  for  the 
manufacture  of  cathode-ray  tubes 
in  England. 

At  pre.sent,  the  manufacture  of 
the.se  tubes  is  mainly  concentrated 
in  the  company’s  factory  at  Mit¬ 
cham,  London.  Following  discus¬ 
sions  with  the  Board  of  Trade,  it 
was  decided  to  transfer  the  manu¬ 
facture  to  a  new  factory  in  the 
North-West  Lancashire  Develop¬ 
ment  Area,  to  be  built  under  facil¬ 
ities  provided  for  by  the  Distribu¬ 
tion  of  Industry  Act. 

The  factory  will  be  one  of  the 
largest  and  most  modern  tv  tube 
factories  and  will  provide  valuable 


Custom  Built  to 
your  Spocifieotions 


fOtoty, 
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co-operates 
to  build  a  good  name, 
a  steady  market  for  your  products 

VITRAMON  CAPACITORS 

as  constant  parameters, 
teamed  with  other  quality  components  give 


addition  to  the  diversification  of  in¬ 
dustry  in  the  textile  towns  of 
North-East  Lancashire,  the  com¬ 
pany  announcement  said. 

The  transfer  of  the  work  from 
Mitchem  will  make  much-needed 
space  available  for  the  manufacture 
of  other  electronic  devices  and  this 
will  absorb  the  workers  at  present 
employed  on  tv  tubes  there. 


to  your  circuit  systems 


Thoir  absolute  retrace 
reduces  drift  and  erratic  performance 


Stromberg  Appoints 
Chief  Engineer 

Charles  W.  Finnigan  has  been  ap¬ 
pointed  chief  electronics  engineer 
of  the  Stromberg-Carlson  Co.,  ac¬ 
cording  to  an  announcement  by  Sid¬ 
ney  R.  Curtis,  vice-president  in 
charge  of  government  contracts  for 
the  company. 

Mr.  Finnigan  originally  jeined 
Stromberg-Carlson  in  1941,  after 
considerable  experience  in  the  radio 
engineering  and  manufacturing 
field,  and  remained  until  1949,  when 
he  took  a  position  with  Sylvania 
Electric  Products  in  Buffalo,  N.  Y. 

In  his  renewed  association  with 
Stromberg-Carlson  he  will  be 
largely  concerned  with  government 
contracts.  He  takes  the  place  of 
Garrard  Mountjoy,  who  resigned  to 
accept  the  position  of  assistant  to 
the  vice-president  of  American  Ra¬ 
dio-Television,  Inc. 


Ev«n  with  t«mp«rature  changes  as 
great  as  — 5S°C  through  t  200  C 
drift  is  less  than  0.05y«. 

Capacity  can  be  depended  on 
to  follow  the  adjacent  curve 
consistently. 


Vitromon  Capacitors  are  tough  and  tiny. 
Their  iine-silver  electrodes  are  buried 
in  a  monolithic  block  of  fused  porce¬ 
lain  dielectric.  This  structure  assures 
optimum  electrical  qualities  in  all 
capacities,  0.5  through  2000  AMf. 

Writ*  today  for  complot*  data. 


Temperature  Characteristic 


BOX  544  E  •  BRIDGEPORT  1  •  CONN. 


SYNCROGEN 


First 

scientific 

treatment 


CE  Adds  To  Itg 
Buffalo  Tube  Works 

Increased  production  of  aluminized 
tv  picture  tubes  is  expected  at  the 
Buffalo  Tube  Works  of  the  General 
Electric  Co.  when  a  three-story 
addition  to  the  works  is  completed 
about  June  30th. 

The  addition,  which  will  cost  al¬ 
most  $100,000,  will  add  7,000  sq  ft 
to  the  existing  169,000  sq  ft.  New 
equipment  will  be  added  and  certain 
manufacturing  processes  will  be 
relocated  to  improve  the  flow  of 
production. 


English 


The  [-10  provides,  at  repetition  rates  of 
1  cycle  per  second  to  100  kilocycles  per 
S'cend;  I.  Sawtooth  waves;  2.  Square 
waves  or  Square  Pulses,  one  microsecond  to 
one  second  durotion  with  rise  time  of  0.1  S 
microseconds;  1.  Integrated  or  Differen¬ 
tiated  versions  of  the  square  waves  and 
pulses.  All  outputs  ore  simultoneously 
ovoiloble  and  independently  variable  in 
owsitud-.  Al'  cutputs  may  be  synchro- 
pix-d,  triggered  or  gated  by  tine  waves, 
pu'tet  or  other  cemplex  wove  forms. 

Additional  ai;plicat‘ont  of  the  SYN- 
CltOSEN  includs;  oscilloscope  sweep  photer, 
deloyed  pulse  generator,  oscilloscope  trace 
expander,  frequency  divider,  and  pulse  time 
or  pulse  with  m'dulotor.  The  SYNCROGEN 
it  an  excellent  educational  demonstrator 
and  useful  elrctronirs  Icborotory  accessory. 

Price  $175.00  net  f.o  b.,  N.Y.C. 


by  WALTER  H.  KOHL 
Etectrooics  Reecarch  Laboratory 
Staaford  Uoivertity 

Much  needed  critical  evaluation  of  the  compo- 
neius  of  elearon  tubes  and  methods  of  uniting 
them,  such  at  glass-  and  ceramic-to-metal  teals, 
soldering  and  orazing.  Covers  such  materials 
as  glass,  ceramics,  mica,  tungsten,  molybde¬ 
num,  tantalum,  copper,  nickel  and  graphite. 
The  book  gives  extensive  and.  in  some  cases, 
previously  unpublished  tabulations  of  physical 
characteristics,  chemical  reactions,  and  proc¬ 
esses  used  in  their  application.  Of  particular 
interest  to  novices  it  the  special  review  of 
atomic  theory  and  the  classiheation  of  crystals. 

19S1  49*  pofot  llWarrofod  $12.SO 

Order  now  for  10  dsy$'  free  exnminnlion 


Rola  Names  Torsch 
Chief  TV  Engineer 

The  appointment  of  Charles  E. 
Torsch  as  chief  television  engineer 
for  The  Rola  Co.  Inc.  was  announced 
recently  by  Lawrence  A.  King, 
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president  and  general  manager. 

Prior  to  joining  The  Rola  Co., 
Mr.  Torsch  was  with  GE,  which  he 
joined  in  1948  and  for  whom  he 
organized  and  headed  the  cathode- 
ray  sweep  systems  engineering 
group.  In  this  capacity  he  guided 
the  development  of  the  GE  77J1 
type  ferrite-cored  transformers  and 
yokes  for  50  degree-90  degree 
sweep. 

Prior  to  his  GE  association  he 
was  the  principal  tv  receiver  design 
engineer  at  Bendix  Radio.  Before 
that,  he  was  with  RCA  Victor  in 
various  engineering  capacities. 


DESIGNED  FOR 


MORE  THAN  3000  SIZES, 
IN  A  COMPLETE  RANGE 
OF  METALS-STEEL, 
BRASS,  ALUMINUM, 
Mu-METAL. 


Texas  Instruments 
Expands  Facilities 

Texas  Instruments,  Inc.  and  Geo¬ 
physical  Service,  Inc.  are  building 
a  new  $1  million  plant  in  Dallas, 
Texas,  that  is  expected  to  be  com¬ 
pleted  by  mid-July.  The  current 
enlargement  will  supply  a  total  of 
150,000  sq  ft  of  floor  space,  more 
than  doubling  present  facilities. 


OLYMPIC  HOUSINGS  are 

designed  for  easy  assembly. 
Minimum  variations  in  dimen¬ 
sions  at  any  stage.  Built-in  flexi¬ 
bility  assures  modification  and 
fabrication  to  meet  blueprint 
specifications. 

•  Delivery  from  stock — no 
shipping  delays 


Sands  Appointed 
By  Langevin 


•  Tooling  costs  eliminated 


OLYMPIC  HOUSINGS  or*  •ngi- 
n*«r«d  to  incorporot*  lhr««  major 
•l•m•nts  of  construction— -Uniformity, 
Strength,  Compaetneu- 


On  your  next  proiect— let  OLYMPIC 
craftsmen  ghre  you  facts,  figures  and 
specifications.  Send  for  new  illus¬ 
trated  folder  E4  today. 


The  appointment  of  Leo  G.  Sands 
to  the  post  of  sales  manager  at 
Langevin  Manufacturing  Corp.  has 
been  announced  by  Donald  S. 
Morgan,  president. 

Mr.  Sands  recently  resigned  as 
president  of  Bogue  Railw’ay  Equip¬ 
ment  Division,  manufacturer  of 
railway  electrical  and  communica¬ 
tions  equipment.  He  had  also  served 
Bogue  Electric  Manufacturing  Co. 


METAL  PRODUCTS  COMPANY,  INC. 
.  ALPHA,  NEW  JERSEY 
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as  general  sales  manager. 

For  several  years  Mr.  Sands  was 
associated  with  the  Radio  Division 
of  Bendix  Aviation  Corp.  in  several 
sales  management  posts,  including 
that  of  director  of  public  relations 
and  advertising.  He  has  also  been 
associated  with  Philco  Corp. 


Honeywell  To  Open 
New  Illinois  Plant 

A  NEW  FACTORY  will  be  opened 
shortly  at  Warren,  Ill.,  to  expand 
the  production  of  the  Micro  Di¬ 
vision  of  Minneapolis-Honeywell 
Regulator  Co.,  it  was  announced  re¬ 
cently  by  W.  W.  Gilmore,  president 
of  the  division. 

The  new  plant,  a  10,000  .sq  ft 
building  obtained  under  a  lease  ar¬ 
rangement,  will  become  the  divis¬ 
ion’s  fourth  manufacturing  opera¬ 
tion,  the  other  three  being  in 
Freeport,  Ill.,  where  the  division  is 
headquartered.  Warren  is  about  25 
miles  north  of  Freeport. 

Approximately  150  persons  will 
be  employed  initially  in  the  new 
operation. 


Thii  Cageable  Vertical  Gyro,  for  uae  in  sabilizataoo  and  control  sysremi 
of  aircraft,  guided  misules  aM  radar  scannen,  manufactured  by  the  Aero¬ 
nautical  Division  of  the  Minneapolis-Honeywell  Regulator  Co.,  contains 
three  doughnut  potentiometers  wound  with  NEY-ORO  G  high  strength, 
precious  metal  resistance  wire,  contacted  with  wiper  brushes  of  Paliney  #7  * 
(illustrated  at  far  left). 

Many  other  manufacturers  of  precision  instruments  specify  Ney  precious 
metal  component  parts  for  use  as  slip  rings,  brushes,  wipen,  commutator 
segments,  etc.  Ney  Precious  Metal  Allop  have  specific  quaUties  which  mean 
greater  accuracy,  longer  life  and  resistance  to  most  corrosive  industrial 
atmospheres. 

Call  or  write  the  Ney  Engineering  Department  for  assisunce  with  your 
instrument  problenu. 

*Reaiilercd  trade  mark 


THI  J.  M.  NIY  COMPANY  •  179  Bm  StrMt,  Hertferd  1,  C«im. 
SptcMIth  in  Praclevr  Mntal  MnMIurgy  Since  ISIS 


Emerson  Names  Levy 
Assistant  Works  Head 


In  fabricating  sheet  metal  components,  semi-  er 
complete  assemblies,  Multi-Metal  employs  the 
most  modem  methods,  equipment  and  skill. 

The  continued  patronage  of  leading  electronics 
manufacturers  attests  to  Multi-Metal's  high  stand¬ 
ards  of  quality  and  production  economy. 

Let  Multi-Metal's  40  years'  experience  and  "know¬ 
how"  help  you.  What  are  your  problems,  your 
specifications? 


Maurice  L.  Levy 


Maurice  L.  Levy,  who  was  chief 
engineer  of  special  products  for 
Emerson  Radio  and  Phonograph 
Corp.  from  1943  to  1949,  has  re¬ 
turned  to  the  company  as  assistant 
works  manager,  it  has  been  an¬ 
nounced  by  E.  J.  Kelly,  vice-presi¬ 
dent  and  works  manager. 

Mr.  Levy  has  been  in  the  elec- 


S46 


Weet  mere  Infoneetiofl?  Uw  pest  card  ee  lost  page. 
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INSTRUMENTS 


WET  OR  DRY 

Resistance  is  high 


CONTROL 


L 


thermistor  bolometers 

PRE-AMPLIFIERS 

POWER  SUPPLIES 
SELECTIVE  AMPLIFIERS 


Write  today  for 
complete  information 
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tronics  fleid  since  his  graduation  i 
from  Union  College  in  1924.  He  I 
has  held  important  engineering ' 
posts  with  leading  radio  and  tv  l 
manufacturers,  including  Emerson,  i 
from  that  time  to  the  present. 


PRECISION 

ELECTRONIC 

SYSTEMS 


Koo^rt  E.  McDonald 


Robert  E.  McDonald,  former  di¬ 
rector  of  engineering  and  mainte¬ 
nance  for  Braniff  International  Air-  | 
ways,  has  been  appointed  director  i 
of  manufacturing  for  Engineering  i 
Research  Asaociates  Division  of  i 


CORPORATION 
OF  AMERICA 


Rirh-Roth  Sells  Ultra* 
Visooson  To  Bendix 

I 

The  Ultra-Viscoson,  the  ultra- 1 
sonic  “dip  stick’*  that  automatically  i 
and  continuously  measures,  records  ; 
and  controls  viscosity,  was  sold  by 
its  developers,  the  Rich-Roth  Lab-  | 
oratories,  to  Bendix  Aviation. 

According  to  Rich-Roth,  the 
heavy  demand  for  the  instrument 
imposed  an  excessive  manufactur- 1 
ing  burden  upon  the  Rich-Roth  Lab-  | 
oratories  which  were  organized  in  ' 
1950  for  research,  development  and 
consulting.  The  sale  of  the  Ultra- 
:  Viscoson  to  Bendix  frees  Rich-Roth  ; 
for  further  research  and  develop¬ 
ments  in  the  fields  of  automatic 
process  controls,  ultra.sonics,  elec¬ 
tronics  and  applied  physics. 

Rich-Roth  Laboratories  will  con¬ 
tinue  to  be  closely  associated  with 
the  Ultra-Viscoson  as  technical  con¬ 
sultants  to  Bendix.  The  Ultra- 
Viscoson  is  the  first  of  a  line  of 
process  control  instruments  to  be 
produced  by  the  Cincinnati  Division 
of  Bendix  Aviation  Corp. 

ERA  Names  McDonald 
Director  Of  Research 


...whh  LUNDEY 

ffliniotvra  hermttk  hmliialsl 


TESTS  PROVE  — Lundey  series 
1 199  miniature  hermetic  termi¬ 
nals  give  excellent  perform¬ 
ance  under  conditions  of  high 
humidity. 

In  an  average  test  the  fol¬ 
lowing  results  were  tabulated: 


OTHER  FEATURES 


Mounting  in  simple  drilled  or  punched 
holes ...  no  extrusion  needed. 

Effective  spring  loading 
Teflon  external  member 
Silicone  or  neoprene  core 

Minimum  mounting  — 15/64'  on 
centers 

Voltage  rating  -  500V  RMS  operating 
Current  rating  —  8  amperes 
Three  electrode  styles  available 
Production-proved 
Meets  MIL-T-27  specifications 


K  humidity  awotet  a  problum  for  you,  lot  Lundoy 
torminob  holp  you  tolvo  M.  Writ*  for  luNotin  1 99, 
Dopt.C. 

LUNDEYatss 

694  Main  Str««t,  Waltham  54,  Mass. 


Wont  mart  intermation?  Um  pest  cord  on  loit  pogo. 
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j  Ranc«:  0-1 S  pti.  obtoluU 
I  Mtistanc*;  7S00  ohmi 

Mnimym  voltoya:  7S  veitt 
RMolution:  \/t% 

Accuracy:  2%  of  full  ccolo 

Typlcml  AppMcofiom 
SERVOS — Vary  servo  loop  gain  as  a 
function  of  altitude. 

COMPUTERS — Voltage  divider,  P  tetal/P 
static. 

EIRE  CONTROL — Air  density  measurements. 
TELEMETERING — Pressure  transducer. 
RECORDING— Pressure  transducer. 


Trans-Sonics* 

Type  77-5 

BARORESISTOR 

tmportumt  ,\>ir  Srrvo  Cmmpomrmt 

TJie  Tyi>c  71-5  IJarorpsintor  in  u  iiri-s- 
8uri‘  actuatiKl  iM>t<-iitioin<-t(‘r  liaHiKiKtl  for 
opiTatioiial  UNO  in  aircraft.  It  fcaturca: 

HERMETICALLY  SEALED  MECHANISM 

The  |K)ti'ntioinctcr  winilinK  ami  operat- 
iiiK  jtartK  arc  hermetically  Ncalr-il  in  a 
vacnuni.  i*n-HKure  in  applit**!  innhle  the 
h<-lloWN  only.  Therefore,  the  Type  Tl-.'t 
ItarorcNistor  is  not  affectiHl  by  dust,  fniiKi, 
or  moisture. 

RUGGEDIZED  CONSTRUCTION 

A  spwial  hit?h  force  me<'hHniNm  was  de- 
veloprsl  for  the  Trans-Sonics  liaroresistor 
to  avoid  the  necessity  for  employing  mi- 
<-roforcr‘  iMitentiometer  elements.  Sh<s‘k  of 
HOg  in  an.v  direction  will  nut  cause  ulec- 
trical  discontinuity. 

MACHINE  CALIBRATION 

Each  instrument  is  calibratcil  by  ma¬ 
chine  and  its  performanc(>  is  aiittimahcally 
n-cordetl  as  a  graph  of  resistance  versus 
pressure.  Every  turn  of  the  winding  is 
ins|H‘et<sl.  All  electrical  characteristics  are 
automatically  checkeil  in  an  eleven  stage 
inspi-ction  cycle. 
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i  Reminerton  Rand  Inc.  He  will 
I  assume  directorship  of  the  manu- 
I  facturing  activities  at  all  of  ERA’S 
I  St.  Paul  plants. 

I  In  1946,  Mr.  McDonald  became  a 
1  project  electrical  engineer  and  later 
1  supervisor  of  aircraft  electrical  en¬ 
gineering  for  Northwest  Airlines. 

I  When  he  left  Northwest  in  Septem¬ 
ber,  1950,  he  was  superintendent  of 
I  radio-electrical  and  accessory  over- 
!  haul. 

He  joined  Mid-Continent  Airlines 
I  as  chief  engineer  and  later  became 
director  of  engineering  and  mainte- 
'  nance.  When  Mid-Continent  and 
Fran  iff  Airlines  merged  in  1952  to 
j  form  Braniff  International  Air- 
i  ways,  McDonald  directed  all  engi- 
I  neering  and  maintenance  of  the 
j  northern  region,  including  Minne- 

I  apolis-St.  Paul. 

i 

Pacific  Mercury  TV  • 

!  Expands  Engineering 

Expansion  of  engineering  activi¬ 
ties  has  necessitated  reorganization 
of  the  engineering  department  of 
Pacific  Mercury  Television  Mfg. 
Corp.,  Joe  Benaron,  president,  an¬ 
nounced.  Bernard  Diener  has  been 
named  chief  engineer  of  the  Radio 
and  TV  Division  and  will  have 
charge  of  home  receiver  develop¬ 
ment  and  design. 

Stan  Cutler,  who  is  vice-president 
of  the  company  and  has  been  chief 
engineer,  has  assumed  the  title  of 
director  of  engineering  and  will 
head  the  expanded  engineering  pro¬ 
gram.  In  addition,  he  will  be  acting 
chief  engineer  of  the  new  Special 
Products  Division. 

Prior  to  his  association  with 
Pacific,  Mr.  Diener  was  a  physicist 
!  and  technical  consultant  on  radio 
I  and  guided  missiles  electronics  at 
Hughes  Aircraft  Co.  and  formerly 
senior  project  engineer  on  f-m  radio 
and  tv  for  Hoffman  Radio  Corp. 

Gates  Promotes  Young 

Howard  Young,  formerly  mechani¬ 
cal  and  design  engineer  of  the  Gates 
Radio  Co.,  has  been  promoted  to 
plant  manager,  it  has  been 
announced. 

Mr.  Young  joined  the  Gates 
organization  as  a  draftsman  in 
1945,  following  army  service.  Dur- 


Write  tor 
BulMln 

No.  71-S 
for  further 
details 

TRANS-SONICS,  1 

5  Forest  Street  •  Bedford 

NC. 

,  Mass. 

Price: 

$225.00 

Short  delivery 

BIRNBACH 


tOMPOIIEIil 

Cut  produeUoB  coatu  —  opood  oparertiOB*.  by  opoci- 
fylBg  BUimACH  —  your  ralioblo  Sourea  ol  Supply 
tar  all  ruquiramaats  Ib  Radio,  ToloTlaiOB,  oad  Elac- 
troole  Componontu,  Aceoutorioa,  Wiro  OBd  Coblou. 


COMPLETE  WAREHOUSE  STOCKS 


FOR  PROMPT  OtLIYlKY 

Magnat  Wlro 


Govt.  Spoc.  Hookup 
Wlro 

JAN-C-7*  SRIR-SRHV 
PtotHc 

WL-Extrudod  NyloB 
J«Kkat 

AIrcraO  Wlro — Nylon 
Jackot 

IDS’  C.  UL  Approved 
JAN-C-7d  WL-Glon 
SraM 

Multkonducfor  Rubber 
Covered  Cablet, 
shielded,  unshielded 
Tinned  and  Bare  Wire 


Test  Leads,  Switches 
Insulators,  Steatite 
and  Ceramic 
Terminal  Strips 
Quality  Products 

for  th*  Electronics  Irnfustries  since  1923 


BIRNBACH 


Heavy  Formvar  Wire 
Vinyl  Extruded  and 
Roaio  Grade  Tubing 
Shielded  Wires 
Insulated  Hardware 
Plugs,  Jacks, 

Sockets 


RADIO  CO.  Inc. 

145  HUDSON  STREET 
NEW  YORK  13.  N  Y. 


WRITE  FOR 
CATALOG  53-E 
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DEPENDABLE  7KUi<xUn€ 

RADIO  FILTERS 


Typ*  in: 

-Saves  spate  ! 

-IIS  V  ac/dc,  20  amp. 
-Excellent  attenuation 
-Feed  throufch  installation 
-Flanfce  mounting  bracket 
-Corrosion  &  fungus  resistant 
If  you  hare  radio  interference 
problems,  write  or  wire  us, 
TODAY ! 


FACTORY :  2082  Lincoln  Ave., 
Altadena,  Calif.  SYcamore  8-1/85 
Offices  in  WASHINGTON,  D.  C. 
and  DETROIT 


NEW  HERMES,  Inc.  13-19  University  Place,  NY  3,  N  Y. 

In  Conodo  359  St  James  St  ,  Montreal  e  Sales  representotives  in  principal  citn-s 
World  s  largest  Monutaclorer  of  Portable  Engraving  Machines 


“INDUSTRIAL” 


ELECTRONIC 

COMPONENTS 

PrecMon  anglnaerad  •lactrante  coinponaNtt 
and  connocNng  davicot  for  oil  yowr  naodt. 


•  LAMINATED  TUBE  SOCKETS 

•  TERMINAL  STRIPS 

•  WIRED  ASSEMBLIES 

•  METAL  or  BAKELITE  STAMPINGS 

•  TERMINAL  BOARD  ASSEMBLIES 

•  SCREW  MACHINE  PARTS 

- NEW  ITEMS - 

•  TUNER  STRIPS,  SOCKETS 
and  BRACKETS  for  UHF 

Oar  eatenelve  dealt*  and  predaetla* 
facllltlet  are  aeallaMe  ter  devaletint 
year  taeclal  reoairaoianta  and  a**li. 


INDUSTRIAL  HARDWARE  Mfg.  Co..  Inc. 

109  PRINCE  STREET  •  NEW  YORK  N  Y 


feU«r  CG  29 


For  oil  ownors  of  pontograph 
and  routing  mochinos  . . . 
NEW  HERMES 

CUTTER  GRINDER 

The  only  belt-driven 
grinder  at  low  cost. 

*  Smooth,  vibration'froG  oporation. 

*  Boil  boaring  grinding  spindlo. 

*  Tool  hood  indoxod  for  single  lip 
and  2, 3, 4-tidod  cutters. 


NEW  HERMES,  Inc.  13-19  Universily  Place,  N  Y  3,  N 


PRECISION  IN  MINIATURE! 


Extended  Range  AUDIO  OSCILLATOR 

•  Only  6"  X  4V4"  x  5". 

•  18  cycles  to  1.2  megacycles. 

•  Distortion  less  than  0.2%. 

•  Constant  output  d:0.5  db. 

•  600  150  ohm  transiormer  available. 

Price  $150  Literature  on  request 

/W\a  ve  #  o  ijn  s ,  i  n  c . _ 

\  /  333  Sixth  Avenue 

^  New  York  14,  N.  Y. 
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for  savings 


Howard  YSunq 


inj?  the  past  several  years  he  has 
l)een  mechanical  and  design  enj?i- 
neer. 

It  was  also  announced  that  Bill 
Brady  has  joined  the  Gates  sales 
staff  and  will  call  on  Gates  custom¬ 
ers  in  North  Texas,  Mississippi 
and  Eastern  Oklahoma. 


When  you  design  a  new  unit,  be  thrifty — consult 
us  to  save  time,  space,  money  and  future  headaches. 
At  the  breadboard  stage,  we  can  help  you  as  we 
have  so  many  others  during  35  years  of  experience. 
Coto-Coil  Company,  65  Pavilion  Avenue,  Provi¬ 
dence  5,  R.  I.  New  York  Office:  10  E.  43rd  Street, 
New  York  17. 


Textile  Firm  Buys 
Aviation  Engineering 

Thk  Knickerbocker  Textile  Core. 
has  purchased  all  of  the  assets  and 
Kood  will  of  the  Aviation  Engineer- 


Coils 


ELECTRICAL  INSTRUMENT  CO.,  INC. 
PENACOOK,  N.  H. 


•••have 

\  ^ mM!  known  for  their 

high  quality,  dura- 
bility,  accuracy  and 
advanced  design. 

Catalog  or  Information  on  request 


ing  Corp.  and  the  company  will  be 
known  as  Avien-Knickerbocker, 
Inc.,  according  to  Leo  A.  Weiss, 
president  of  Aviation  Engineering 
and  Jacob  Granowitz,  president  of 
Knickerbocker  Textile. 

Executive  head  of  the  company 
is  Leo  A.  Weiss,  who  will  act  as 
president.  Mr.  Granowitz  will  serve 
as  chairman  of  the  executive  com¬ 
mittee. 

Avien-Knickerbocker  will  be  com¬ 
posed  of  two  divisions :  the  Aviation 
Engineering  Division  under  the  di¬ 
rection  of  Mr.  Weiss,  and  the 
Knickerbocker  Division  under  the 
direction  of  Mr.  Granowitz. 

Purpose  of  the  purchase  is  to 
provide  for  growth  and  expansion. 

Control  Flngineering 
Appoints  Peirce 

Control  Engineering  Core,  an¬ 
nounced  the  appointment  of  Stanley 
D.  Peirce  as  manager  of  the  Gov¬ 
ernment  Contracts  Division.  He  is 
a  graduate  of  the  Harvard  Univers¬ 
ity  Engineering  School  and  v^as 
previously  a  senior  electronic  engi- 
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END  CAPS  FOR  CONDENSERS  .  .  . 
HERMASEAL  OFFERS  THREE  SIZES 
TO  FIT  MOST  NEEDS 


NOW  IN  PRODUCTION 

Three  types  of  limiters — each  made 
in  strict  accordance  with  customer’s 
and  "MIL"  specifications.  All  lim¬ 
iters  are  manufactured  under  con¬ 
trolled  laboratory  conditions;  over 
50  intermediate  inspections. 

OUR  CONTRACT  SERVICE 
—  PROMPT  DELIVERY - 


WE  ALSO  PRODUCE 

Electrical  and  electronic  assemblies, 
special  relays,  solenoids,  hermetic¬ 
ally  sealed  assemblies,  rectifiers, 
terminal  and  junction  boxes  and 
boards,  automatic  controls.  All  work 
performed  in  complete  compliance 
with  customer’s  standards. 

OFFERS  REASONADLE  PRICES 
-A  FAULTLESS  PRODUCT. 


FOR  A  QUOTATION  send  us  your  prints,  specifications  and  delivery 
requirements.  Our  reply  will  be  prompt. 


Aiiipex  Forms  New 
Researeh  Division 

To  FURTHKR  the  development  of 
magnetic  recordinjf,  the  Ampex 
Electric  Corp.  has  orRanized  a  new 
research  division  headed  by  Carl 
Becker. 

The  new  division  will  conduct 
basic  research  on  magnetic  record¬ 
ing  techniques  which  will  apply 
both  to  the  familiar  sound  record¬ 
ing  applications  and  equally  im- 


outstanding  contributions  to  electri¬ 
cal  science  and  in  particular  for  his  | 
work  in  the  field  of  electrical  energy 
storage. 

Profe.ssor  Andre,  who  is  actively  | 
a.ssociated  with  the  Yardney  Inter-  j 
national  Corp.,  has  devoted  many 
years  to  the  development  of  the 
first  practical  rechargeable  silver- 
zinc  accumulator. 


Henri  G.  Andre 


Monufocturers  of  Wa$$co  GLO-MELT  Resistance  Soldering  Equipment 

WASSERLEIN  MANUFACTURING  CO.,  INC. 

126  W.  Cass  St.  e  Joliet,  Illinois 
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neer  with  the  Guided  Missile  Di¬ 
vision  of  the  Fairchild  Airplane  and 
Engine  Co.  He  also  directed  guided 
missile  development  for  the  Bureau 
of  Aeronautics  of  the  U.  S.  Navy, 
before  coming  to  Control  Engi¬ 
neering. 


Silver-Zinc  Battery 
Inventor  Honored 

One  of  the  highest  French  scientific 
honors,  the  Ampere  Medal,  has  been 
bestowed  upon  Profes.sor  Henri  G. 
Andre  by  the  Societe  Francaise  de 
Electriciens  in  recognition  of  his 


When  you  need  End  Caps  for  Condensers  that  must  meet 
high  quality  sundards  ...  yet  cost  is  a  factor  . . .  and,  you 
need  them  in  a  burry  . .  .  call  on  Hermaseal ! 


HERMASEAL 


—  is  a  top  specialist  in  Hermetically  Sealed 
Terminals,  Sealed  Headers,  and  allied  parts  for  the  radio- 
elearonics  industry. 


COMPLETE  CATALOG 


-Just  off  the  press,  a  new  catalog 
with  descriptions  and  specifications  for  most  of  Hermaseal’s 
stock  Terminals  and  Headers.  Write  for  your  copy  today! 
And  let  us  quote  you  on  your  End  Cap  requirements.  No 
obligation,  of  course. 


THE  HERMASEAL  CO,  Inc.  Eikbort  10,  IndiaiM 
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portant  uses  in  the  recording  of 
technical  data.  Ampex  already 
manufactures  a  num'oer  of  models 
for  both  fields.  New  development 
work  will  emphasize  stereophonic 
(third  dimensional)  sound  and  new 
data  applications. 


Cohn  JoiiiH  Stanford 
As  Microwave  Head 

Seymour  B.  Cohn  has  joined  the 
staff  of  Stanford  Research  Institute 
to  head  the  microwave  group  in  the 
aircraft  radiation  systems  labor¬ 
atory. 

Dr.  Cohn  was  formerly  a  research 
engineer  with  Sperry  Gyroscope  Co. 
in  New  York  for  five  years.  Dur¬ 
ing  the  war  years,  he  worked  as  a 
special  research  associate  in  the 
radio  research  laboratory  at 
Harvard  University. 


Electric  Regulator 
Enlarges  Plant 

A  NEW  2,100  sq  ft  addition  to  the 
plant  of  the  Electric  Regulator 
Corp.  is  now  under  construction,  it 
was  announced  recently  by  Laur¬ 
ence  W.  Burn,  general  manager  of 
the  company. 

The  addition  will  have  three  sec¬ 
tions.  These  will  be  used  for  re¬ 
ceiving  shipments,  as  stockroom 
and  storage  area,  and  to  house 
emergency  stand-by  power  equip¬ 
ment. 


Unicon  capacitors 
have  found  a  wide 
acceptance  amonj 
leading  eiectronie 
iaboratories  and  man¬ 
ufacturers  specifying 


A  Really  NEW 
FLEXIBLE  COUPLING 
No.  39016 


the  most  exacting 
requirements. 

Representative  users 
of  standard  and 
speciai  Unicon  capac¬ 
itors  are; 

Mass.  Institute  of  Tech. 
General  Electric  Co. 

Airborne  Instrument  Labs. 
Los  Alamos  Scientific  Labs^ 
Jet  Propulsion  Labs. 

Freed  Transformer  Corp. 
Boeing  Airplane  Co. 

Northrop  Aircraft,  Inc. 

CjfKibrs  MaO  k  N*  siwIinIins. 
Write  for  catodog  EE 


Inoorporoting  imatvrt  which  hav«  long 
boon  dMirad  in  a  flaxibi*  coupling.  No 
Rack  Loih — Highar  Flaxibility — Highar 
Braokdown  Voltaga — Smollar  Dioma- 
tar — Shortar  Langth — Highar  Align* 
mant  Accuracy — Highar  Rauitonca  to 
Machonkol  Shock — Solid  IntuloNng 
Borriar  Diaphragm — Moldad  os  o 
Singla  Unit. 


New  Transformer 
Company  Formed 

Superior  Transformer  Corp.  is  a 
new  company  in  Chicago,  specializ¬ 
ing  in  all  types  of  transformers  and 
coils. 

Walter  W.  Kunde  is  president  of 
the  organization.  Mr.  Kunde  was 
formerly  chief  engineer  of  Thor- 
darson  Electric  Mfg.  Division  of 
Maguire  Industries. 


JAMES  MILLEN 
MFG.  CO.,  INC. 


MAIN  OFFICE  AND  FACTORY 

MALDEN 

MASSACHUSETTS 


Hudson  Wire  Expands 

A  record  number  of  employees, 
working  on  a  three-shift  basis,  was 
registered  recently  when  the  Hud¬ 
son  Wire  Co.  at  Ossining,  N.  Y. 
attained  an  all-time  peak  in  ship¬ 
ments  of  wire  manufactured  by  its 
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'y«ors  of  sorvico— 
and  ovtr  o  million 
oporatlons  a  yoar" 

D.  W.  Onan  A  S«iis  Inc. 


AGASTAT 


versatile 


AGASTATS  are  used  by  Onan  to  prevent  starting  of  their 
standby  plant  on  momentary  power  failure,  to  prevent 
stopping  of  the  plant  until  power  has  returned  for  a 
given  time,  and  on  some  lugging  presses  that  operate 
over  a  million  times  a  year.  Onan  reports  several  years 
of  service  with  a  minimum  of  attention. 

AGASTATS  are  solenoid  actuated  and  pneumatically  timed. 
They  are  light,  compact,  dustproof  and  can  be  fur¬ 
nished  to  operate  mounted  in  any  position.  There  is  an 
AGASTAT  model  that  is  right  for  your  needs. 


Write  for  Bulletin 
Dept  A2-74 


0-500  VDC  •  0-500  MA 

VARIABII 


Division  of  Elastic  Stop  Nut  Corporation  of  America 
1027  Newark  Avenue,  Elixabeth  3,  New  Jersey 


^CONTINUOUSLY 

A  general  -  purpose,  heavy  •  duty 
*  precision-regulated  power  supply 

.  for  bench  use.  Incorporates  stable 

5A5I  reference  tube,  overload 
e  drcuH-breoliers,  time-delay  tube 

protection. 

Also  ovoiloblo  for  standard 
e  rock  mounting  (Model  SO-K.  Panel 

site  10W"  K  19".  Depth  141L".) 


SCOPE  DOLLY 

Model  1 


Convenient  Height  and  Viewing  Angle 
Adjustable  to  Hold  Portable  Scopes 
Ball  Bearing  Swivel  Rubber  Tired  Casters 
Lightweight  Aluminum  Construction 
Recommended  by  Laboratories  Wherever  Used 

$35.00  f  .O.B.  Louit*iU0,  Ky. 

Formerly  manufactured  by  UNIQUE  DEVICES 
Now  motHiFactured  ettd  sold  by 


INPUTi  .  .  .  105-123  VAC,  50-60c 
OUTPUT  VOtTAMS 

•  0-900  VOC  0-900  MA 

Regulotion  (lino) . . 

Regulation  (load):  .  .  .  .<  0J% 
Internal  Impedoncei  .  .<  2  ohow 
Ripple  and  Noise:  .  .<  •  mv  rms 
Polorityie  or>may  be  grounded 

•  0-90  VOC,  0-200  VOC  ...  bios 

Regulotion  (lino) . . 

Internal  Imped:  32,900  ohms  max 
Ripple  and  Noise: . .  .<  9  mv  rms 

*  44  VAC,  9A . unroguloted 

*  44  VAC,  9A . unreguhiled 

STABLi  •  DiPBNOABlI 
MODiRATilY  PRICID 


TECHNICAL  SERVICE  CORPORATION 


Louisville  5,  Kentucky 


3116  Michigan  Drive 


PrtciBion  Ptru  to  meet  your 
Production  end  Engineerinf  needA 
From  .002"  die.  to  .125"  die.  Redio 
tube  perts — Stempinfs — Drewinp 
Modm  fecilities,  high-productioo 
equipment. 

Motel  Ciyeiel  Hokte  Ports 
Send  sketch  or  print  for  quouthm. 
PIX  MANUPACTUMNO  COw  Inc. 

24- A  Bedford  St.,  Neworfc  3,  N.  J. 


•for  com  pit!  t  Jpecifieaiioiis  on  thtst  and 
Othft  modelt  wriu  for  catalog  c-iO, 
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for  HARMONIC  TROUBLES 


Model  844 
Low  Pass  Filter 


•  Suppression  of  low-order  harmonics  in  transmitters  operating  below 
400  me  is  the  prime  function  of  Model  844  Low  Pass  Filter.  40  db  or  more 
attenuation  of  2nd  to  5th  harmonics  of  transmitters  operating  between 
225-400  me  is  afforded.  Insertion  loss  and  VSWRare  very  low  thruout  the  pass 
band.  Teflon  insulation  and  rugged  construction  thruout  assures  reliability. 


FRIOUINCY  RANOI-pott  bond  0-400  me. 
Step  bond  SOO-2000  me. 

ROWIR  RANOI- ISO  worn  maximum. 
•MRIDANCI  >  SO  ohms.  VSWR  better  then  1 .3S 
thru  post  bortd. 


CONNICTORS  — Type  N.  One  male  and  one 
female.  Filter  it  revertible  with  equal  retuitt. 
ATTiNUATION  -  past  band-.-Odb  or  lett 
below  400  me.  Stop  band-40db  er  more 
SOO  to  3000  me. 


FHTSICAl  DIMINSION8  -  5W  H  x  S*  W  x  1*.  Weight- 12  ox. 


ELECTRONIC  CORP. 

1800  EAST  38TH  ST.,  CLEVELAND  14,  OHIO 

TERMALINE  Coaxial  Line  Instruments 


PLANTS  AND  PEOPLE  (continued) 

150  employees. 

Due  to  the  recent  completion  of  a 
new  factory  in  Cassoplis,  Mich, 
manufacturing  enameled  wire’  the 
expansion  of  the  Winsted  Division 
at  Winsted,  Conn,  and  the  addition 
of  new  customers  and  increased  de¬ 
mands  from  regular  customers,  the 
Ossining  plant  has  been  called  upon 
to  supply  greater  quantities  of  fine 
wire.  Because  of  the  nonseasonal 
character  and  standardization  of 
the  product,  steady  employment  has 
been  made  possible. 


Pope  JoiiiN  Sunders 

Harold  W.  Pope,  formerly  chief 
engineer  at  Convair’s  Guided  Mis¬ 
sile  Division  in  California,  has 
been  elected  the  fourteenth  asso¬ 
ciate  of  Sanders  Associates,  Inc. 
and  is  taking  direction  of  its  guided 
missile  and  aero-mechanical  acti¬ 
vities. 


Hoiold  W.  Pop* 

As  chief  engineer  at  Convair, 
Mr.  Pope  was  responsible  for  the 
technical  and  administrative  direc¬ 
tion  of  all  phases  of  guided  missile 
development  and  production  en¬ 
gineering. 


SIGMUND  COHN  CORP.  131  So  i-olumbU*  Avtrnue  •  Mount  Vernoii.  N  Y 


Beckman  Opens  Plant 
In  New  Jersey 

Transfer  of  its  New  York  olRces 
to  a  new  20,000  sq  ft  plant  in  Moun¬ 
tainside,  N.  J.,  has  been  announced 
by  Beckman  Instruments,  Inc. 

The  air-conditioned  brick  struc¬ 
ture  triples  the  size  of  Beckman’s 
current  east-coast  operation. 
Functioning  as  northeast  sales 
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.  For  Radio,  Television  Tubes,  Incandescent 
Lamps,  Glass  Lathes  for  Television  Tubes 

turntables  ^ 


and  service  headquarters  for  the 
parent  company,  this  building  also 
will  provide  a  branch  manufac¬ 
turing  facility  for  the  Beckman 
Helipot  Division,  maker  of  helical 
potentiometers.  Expansion  on  a 
countnnvide  scale  has  followed  six¬ 
fold  increases  in  the  company’s 
sales  volume  since  1949. 


of  toratobloi;  tilting 
modoli  and  potifionon. 

■doro  Einlor  Stas  oatf  Boalinq 
Machiaos  aro  la  UM  la  tha 
□octroalco  laduolrr  <!>•>»  oil 
othor  raokoi  eomblaad.  Tlioro 
la  a  roosoa:  they  of*  olaipU. 
woll-buill,  eempact.  lost  long. 
boTo  good  produetioa,  aad  at* 
eonolcrally  bolaq  imptOTod  to 
gWo  niora  produetioa. 


Sonotone  Names 
Battery  Chief 


[iHun  •  miTKMi  miIHIIUAliik  xm ] 

i  mmr  vttm 


We  moko  Traniiormora.  Spot  and  Wiro  Butt 
Weldon.  Wiro  Cutting  Machinot  and  SOO  odior 
Items.  Indisponsablo  in  your  production.  Eislor 
Enqinoart  are  constantly  doyoloping  Now 
Equipment.  li  you  prefer  your  own  designs, 
let  us  build  them  for  you.  Write  to  Charles 
Etsler  who  has  served  The  Industry  over  33 
years. 

Dr.  Charles  Eisler,  Preiident 


751  South  13th  St.,  Newark  3,  N.  J. 
Near  Avon  Avenue 


Harold  Engstrom 


Harold  Engstrom  has  joined  Sonu- 
tone  Corp.  as  general  manufactur¬ 
ing  manager  of  the  Battery  Divi¬ 
sion,  with  headquarters  in  Elms- 
ford,  N.  Y. 

Mr.  Engstrom  was  formerly  with 
Sylvania  Electric  Products,  Inc., 
where  for  four  years  he  was  chief 
of  industrial  engineering.  He  also 
supervised  Sylvania’s  policies  on  in¬ 
stallation  and  control  of  wage  incen¬ 
tives  and  job  evaluation  and 
cooperated  with  the  labor  relations 
department  on  union  contract 
negotiations. 

He  had  previously  been  associated 
in  a  similar  capacity  with  American 
Home  Products  Corp.  Prior  to  that 
he  was  chief  industrial  engineer  for 
five  plants  of  the  Bendix  Aviation 
Corp.  The  12  preceding  years  he 
spent  with  GE  in  Bridgeport,  Conn. 


Light^i^ight  —  Portable  Units 

..For  Field  and 
Laboratory  Use! 


SPECIFICATIONS  ' 

1.  ACCURACY 

Better  than  .05%  from  20*F  to  120*F 

2.  SENSITIVITY 

Usable  indication  with  1  milliwatt  input 
Adjustable  for  higher  levels 

3.  INDICATOR 

50  Microammeter 

4.  INPUT 

50  Ohm  Type  N  Connector 

B.  EXTERNAL  DC  OUTPUT 

Pin  Jacks 

5.  EXCURSION  OF  MICROMETER 

One-half  inch 

7.  MICROMETER  SCALE 

at  1000  Me- 
1  Division  equals  290  KC 
at  1400  Me  - 
1  Division  equals  350  KC 
at  2000  Me- 

1  Division  equals  450  KC  Sk  J 

at  2600  Me- 
1  Division  equals  555  KC 

•.EXTERNAL  SIZE 

6V5  X  9%  X  7” 

t.  WEIOMT 

Four  pounds 


n-c-iri.A  aoo-iaoo  mcs. 

FS-C-iri-A  t300.l«00  MCS. 
r$-C-l73.A  I400-22SO  MO. 

r$.&l74.A  1700-2400  Ma. 


''"•IS  Con  • 

^  pric^'^^rite 


Warwick  Plans  New  Lab 

Warwick  Manufacturing  Corp. 
is  opening  a  new  research  and  de¬ 
velopment  laboratory  in  Chicago,  it 
was  announced  by  John  S.  Holmes, 
president. 

Bdwin  B.  Hassler,  formerly  with 


(Cavity  units  ars  also  avail- 
abls  for  cuttom  housing) 
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ococ 

0600 


THE  LEWIS  ENGINEERING  CO 


CONNECTICUT 


Muhi-charuid  ~ 
tcl«gr*ph  At  or 
toltphon*  A). 


i  High  stability  (.0031)  u 
V  normal  operating 
conditionv 


Edwin  B.  Hasalor 


Model  4i6  Iraoimitier  openle»  00  4  rrysial-  lart’i  Um  MmI  |MMrat-a«raMi 
eontroUfii  /re<fuettcie$  (pius  2  ctottiy  spaced 
/retfundes)  in  the  band  2.S-24.0  Mc$  (I.6-2.S 
Mr$  available).  Operates  on  one  frotjuency  at  a 
time^  channeling  time  2  seconds.  Comer  power 
350  siratts.  Al  or  A3  AM  Stabday  .003%  ustnp 
CH  7  (or  HC-61I)  crystals.  Operates  in  ambtent 
0*  to  ^45*  C  asuig  mercury  rectdiersi  -35*  to 
♦  45*  C  usinp  pas^^Uieti  rectifiers,  rower  supply. 


Motorola.  Inc.,  h^a  been  appointed 
director  of  enKineering  to  head  the 
laboratory.  He  will  be  in  charge  of 
radio,  television  and  electronic 
product  development  and  the  test¬ 
ing  and  improvement  of  component 
parts. 

In  addition  to  the  standard  radio 
and  television  set  development,  the 
laboratory’s  engineering  staff  will 
work  on  color  television,  record 
players,  auto  radios  and  transistor 
and  printed  circuit  re.search. 

The  company  recently  purchased 
the  200,000  sq  ft  Fieldcrest  Mills 
plant  in  Zion,  Ill.  which  is  being 
remodeled  for  tv  production. 


4M . . .  <  iliMiil.  g-fr«wMC][. 

M>*'.  bilk  •iiMUtf. 
Mt(M*  hr  If 


to  rtMttli  Iwttto  frwi  wwa- 

lta|  nttlaf  t* 

«M«vt  frtwwcj  thifi  sifMh. 


HEATING  UNin 

HEATING  ELEMENT 

RESISTANCE 
UNE  CORD 

THERMOCOUPLE  WIRE 

ASBESTOS  LEAD 
&  nXTURE  WIRE 

INSUUTED 
RESISTANCE  WIRE 

nBERGUS 
INSULATED  WIRE 

WIRE  TO  ANY 
SPECinCATIONS 


CoiiHulting  Finn  Formed 

Tecon,  Technical  Consultants, 
Inc.  has  been  formed  for  the  pur¬ 
pose  of  sales  engineering,  field  serv¬ 
icing  and  technical  consulting  in  the 
electrical,  electronic,  electro-me¬ 
chanical  and  mechanical  engineer¬ 
ing  fields. 

Officers  of  the  corporation  include 
J.  Herrmann,  president  and  P.  Mar¬ 
cus,  vice  president.  Mr,  Herrimann 
was  formerly  associated  with  the 
Westinghouse  Electric  Corp.  and 
Taylor  Instrument  Co.  Mr.  Marcus 
comes  to  Tecon  from  Bell  Recording 
Co.,  where  he  held  the  position  of 
chief  engineer. 


Just  a  Reminder! 


Now  ia  the  time  to  install  Lewis  heat¬ 
ing  coble  on  those  outside  pipe  lines 
that  caused  you  trouble  last  winter. 
Nickel  Chrome  conductor  with  spe¬ 
cial  insulation  designed  for  500' F 
operation. 


Write  tor  details 


coetnl,  commimkations  or  applhiKO  wit- 
h§  MescUkothru  hr  e  mnmmmM  rolution  bf  em  ongimm. 


Auerbuch  Advance# 

At  Burroughs 

Isaac  L.  Auerbach  has  been  ap¬ 
pointed  manager,  special  electronic 
equipment  department,  in  the  re¬ 
search  activity  of  Buroughs  Corpo¬ 
ration,  formerly  Burroughs  Adding 
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M.$.C 

(Mass  Spectromet«r  Checked) 

RARE  GASES 


HELIUM  •  NEON 
AROON  •  KRYPTON  •  XENON 


BREW 

DELAY  LINES 


Ultrasonic  Type  .  .  .  delay 
from  10  to  1000  Microseconds 

I)<‘i>ignrr8  uiul  ni.miifiirturpr*  of  l>olh 
govfrnni<‘nl  anil  coniinrrrial  i*(|uiii* 
m«‘nl  tinil  Brew's  en){iiieering  ‘‘know¬ 
how",  tiiunufarturing  (arililieH.  |iroin|it 
ilelivery,  anil  cnoperalion  flo  a  Ionic 
way  in  solvinr  iheir  needs. 

S  I*  E(M  FI  (NATIONS:  Frequency 
raniees  from  5  lo  KM)  MC.  Kainlwiilth 
5  MC  at  20  cenler  frequency  to  14  MC. 
at  50  M('  center.  Delays  accurate  to 
.1%.  Low  attenuation  of  ilelayeil  pulse. 
Spurious  re8|M>nses  60  l)K  helow  ile- 
layeil  pulse.  Triple  travel  at  least  30 
l)B  below  delayed  pulse. 

Send  us  your  requirements. 

r-Riilin _ 

RICHARD  D.  BREW 

and  Company,  Inc. 

106  Concord  Ave.,  Belmont  78,  Mats. 


MANUFACTURERS  ENGINEERING  &  EQUIPMENT  CORP. 

15  Mill  Rood  •  Hotboro,  Pa. 


•  Frcqutncy  Marker  with  an  accuracy  in¬ 
dependent  of  Sweep  Width.  Inserted  after 
external  detection,  it  eliminates  erroneous 
interpretation — eliminates  possibility  of  un¬ 
desirable  transient  distortion  or  limiting  ac¬ 
tions.  The  Marker  is  adjustable  in  ampli¬ 
tude  and,  after  adjustment,  remains  inde¬ 
pendent  of  other  controls. 

•  An  attenuator  whose  performance  is  free 
of  Frequency,  assuring  you  that  the  Output 

SPECIFICATIONS 


Envelope  is  the  some  at  that  indicated  by 
the  internal  Monitor. 

•  A  simple  twitching  operation  to  permit 
examination  of  either  Envelope  of  the  Swept 
Frequency  Signal. 

•  Durable,  compact,  lightweight  Output  and 
Detector  Probes,  either  of  which  can  be  de¬ 
tached  easily  and  replaced  by  cables  having 
standord  connectors. 


MODEL 

CENTER 

FREQUENCY 

RF  OUTPUT 

50  ohm* 
TERMINATION 

SWEEPWIDTH 

CONTINUOUS 

ADJUSTMENT 

FREQUENCY 
MARKER  1 

SM  1 

too  KC  to  14  MC 

1  yoh  RMS 

150  KC  to  14  MC 

100  KC  to  14  IVIC  1 

SM  II 

500  KC  to  50  MC 

O.f  volt  RIviS 

150  KC  to  to  MC 

500  KC  to  50  MC  1 

,SM  HI 

500  KC  to  75  MC 

0.1  voH  RMS 

150  KC  to  to  MC 

500  KC  to  75  MC  1 

FLATNESS:  Lets  than  )  DB  variation  over  maximum  sweepwidth  range. 

FREQUENCY  MARKER:  Engraved  calibration  accurate  to  ±2%. 

HORIZONTAL  DEFLECTION:  A  60  cps  tine  wave  tinuoutly  or  blanked  out  for  Vi  of  each  60  cycle 

for  application  to  horixental  input  of  otcillotcope  period. 

it  supplied.  EXTERNAL  DETECTOR;  Blocking  capacitor  of  400 

BLANKING:  The  RF  signal  may  be  operated  con-  volt  breakdown  copacity. 

*75  ohm  moiloblo  when  specif  red 


SWEEPMASTER 

Sweep  Frequency  Generators 
give  you  these 
outstanding  advantages . . . 


AUDIOTONE  CONTINUITY 
and  LEAKAGE  TESTER 

•  WIDE  RANGE  0  to  100  Megohms  •  SAFE 
Current  under  1.  Mo.  •  TESTS  BY  SOUND 
Frequency  changes  with  resistance  •  SHELF- 
LIFE  BATTERY  •  NO  TUBES  •  NO  VIBRATOR 

•  SELF  CONTAINED 

USES  CONTINUITY  TESTER 
LEAKAGE  INDICATOR  I  micro-omp 
PRECISION  CONTACT  INDICATOR 
AUDIBLE,  ALARM  TONE  SOURCE 
VOLTAGE  &  POLARITY  INDICATOR 


PESCHEL  ELECTRONICS,  INC. 

13  GARDEN  STREET  NEW  ROCHELLE  N  Y  NEW  ROCHELLE  6-3342 


51 


ere  ti 


One  eJdeaJer  in  ^Ivern  ^ieid 


«fy 


BODNAR  INDUSTRIES,  Inc. 

leads  in  the  field  of 

TRANSILLUMINATED  PLASTIC  LIGHTING  PLATES 

BECAUSE  OF  Quality  •  Uniformity  •  Performance 
Design  &  Layout  "Know-How  Service" 

Quantity  Production  Promptly 

NEW  YORK  — 19  Railrood  Ava.,  Naw  Rochalla  (Homa  Offict) 

TEXAS  — Jefferson  Tower  luilding,  Dallas 

CALIFORNIA— 11056  Cumpston  St.,  N.  Hollywood 
CANADA  — 313  Montreol  Trust  lldg.,  67  Yonga  St.,  Toronto 

DEMONSTRATION  PANEL  MIL-P-77U  (AN-P-BB)  Son!  an  LettarboM  Roguett 


IDE  Rare  Goses  are  mass  spectrom- 
•tar.checked  to  osswre  you  gases  of 
known  purity  and  uniformly  high 
quality.  Avoitoble  in  commercial-site 
cyliisders  ond  glass  bulbs. 

liNM,  the  worldTs  largest  producer  < 
gases  derived  from  the  atmosphere,  ^ 
con  meet  your  individual  needs  of  pur¬ 
ity.  .  .volume ...  mi  xture . . .  contoirters ... 

UNDE  AIR  PRODUCTS  COfNPANY 

A  DIVISION  OP  UNION  CARBWI 
AND  CARBON  COBPORATION 
BO  BmI  4Snd  Stroof  HOT  NawYaih  I7,N  Y. 
iif  Cenadai 

Oonmilaii  Oxygop  Compony,  Umind,  Toronto 


Utorod  trodo-morh 


’•oUterec 
I  .Cerhon  CorporotME.':^; 
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Machine  Company. 

At  Burroughs  Research,  Mr. 
Auerbach  has  been  actively  engaged 
in  the  design  of  electronic  data 
processing  systems  and  initiated 
work  on  magnetic  components  and 
circuits.  He  was  responsible  for 
the  design  of  the  static  magnetic 
memory  system  for  the  ENIAC. 

Prior  to  joining  Burroughs  Re¬ 
search  in  1949,  he  worked  en  the 
BINAC  and  UNIVAC  systems  at 
the  Eckert-Mauchly  Division  of 
Remington  Rand,  Inc.,  in  Philadel¬ 
phia. 


Sensitive  50,ooo  volt 

INSTRUMENT  ILLUSTRATED 


ACCURAa 


INSULATION  RESISTANCE 


RANGES 


a.  SINGLE -5  K.V.  to  60  K.V. 

b.  MULTI -2,  3,  &  4  Bongos 
from  5  K.V.  to  30  K.V. 


Radio  City  Products 
Expands 

A  2i-ACRE  tract  of  land  has  been 
leased  by  Radio  City  Products  Co. 
at  Easton,  Pa.  for  the  erection  of  a 
new  one-story  manufacturing  plant 
to  adjoin  their  present  production 
center.  The  new  building  will  pro¬ 
vide  for  an  additional  13,000  sq  ft, 
and  thus  give  the  company  a  total 
production  area  of  27,000  sq  ft 
Administration,  sales  and  engineer¬ 
ing  will  continue  to  be  located  in 
New  York  City. 

Jerome  M.  Hollander,  formerly 
with  Allen  B.  DuMont  Laboratories, 
has  been  appointed  senior  engineer 
of  the  company.  He  will  be  princi¬ 
pally  responsible  for  the  company’s 
test  equipment  design. 

Mr.  Hollander  was  also  previ¬ 
ously  associated  with  the  engineer¬ 
ing  departments  of  GE  and  Oak 
Ridge  Products. 


Manufaeturtrg  of  a  complaf*  lino  of 
Portablo  Eloefrottalic  Voltmolors  from 
120  Volls  to  7500  Volti. 


for  further  information 


write 

SENSITIVE  RESEARCH 
INSTRUMENT  CORP. 

10  eiM  AVe.,  MOUNT  VfRNON,  N.  Y. 


TOROID  COILS 


Hughes  Labs  Adds  Two 

Max  a.  Anderson  and  John  R. 
Burgener  have  joined  the  field 
engineering  department  of  Hughes 
Research  and  Development  Labora¬ 
tories.  Mr.  Anderson  was  formerly 
associated  with  WRAP-TV.  Mr. 
Burgener  was  formerly  with  the 
National  Bureau  of  Standards. 


If  you  require  exacting  quality  and  dependable  performance,  let 
DX  engineera  figure  with  you  on  your  next  production  run.  Userg 
of  DX  componentx  enjoy  exceptional  freedom  from  field  failure!. 
Thit  advantage  can  be  yourt  at  no  extra  coit.^Write  today. 


Makepeace  Co.  Builds 
For  Electronic  Industry 

The  D.  E.  Makepeace  Company, 
one  of  New  England’s  oldest  and 
largest  precious  metals  manufac¬ 
turers,  has  a  new  building  under 
construction  as  part  of  a  program 


WoMt  more  infermotien?  Use  post  cord  ea  last  page. 
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EE 

[T 

COMPONENTS 

SWT 

PIPELINE  TO 
PRECISION 


Model  WWVft 

Designed  specifically  to  conveni¬ 
ently  receive  and  make  maximum 
use  of  all  the  Standard  Frequency 
Transmissions  of  WWV  without 
any  special  setup. 

Send  for  complete  specifications 


SPECIFIC  I  PRODUCTS 

5864  HOLLYWOOD  BOULEVARD 
LOS  ANGELES  28,  CALIFORNIA 


fCcpco)] 


TRANSFORMERS 

’/  Fill  Your  Need  to  a 


for 

INDUSTRIAL 

and 

ILECTRONIC 

EQUIPMENT 


Let  u 

4ue(«  on  voor 
ipeeitltatleHS, 
HO  obligation 


w 


SAMPLE 

SHORT 

and 

long  runs 


'  Dalivary 
at 

Promiied! 


DESIGNED  TO  COMMERCIAL  AND 
MILITARY  SPECIFICATIONS 
(MIL-T.27  and  AN-E-IO) 


EPCO  Products  Inc. 

2500  Allonlic  Ave 
Brooklyn  7,  New  York 


Wont  more  informatioa?  Um  post  card  on  lost  poge. 
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PLANTS  AND  PEOPLE  (continood) 

to  diversify  and  expand  producticm 
for  the  electronics  industry,  it  was 
announced  by  W.  F.  Mittendorf, 
vice-president  and  manager. 

Weathers  Appoints  Gately 

Paul  Weathers  of  Weathers  In¬ 
dustries  announced  recently  the  ap¬ 
pointment  of  Edward  J.  Gately,  Jr., 
as  project  engineer.  Mr.  Gately  was 
formerly  associated  with  Clifton 
Precision  Products  and  is  connected 
with  Gately  Development  Labora¬ 
tories. 


Allison  Named  To 
New  Sprague  Post 


WUlicnn  M.  AUlson 

Appointment  of  William  M.  Allison 
as  technical  advisor  has  been  an¬ 
nounced  by  Carroll  G.  Killen,  man¬ 
ager  of  field  engineering  of  the 
Sprague  Electric  Co. 

Mr.  Allison  has  been  a  senior 
executive  in  the  Sprague  research 
and  engineering  department  for  the 
past  20  years,  contributing  to 
nearly  all  phases  of  Sprague  tech¬ 
nological  development  in  his  prior 
posts  of  supervisory  engineer  and 
chief  design  engineer.  He  holds  six 
patents  pertaining  to  capacitors. 


Starks  Named  Head 
Of  Atomic  Committee 

James  C.  Starks,  on  leave  from 
Sandia  Corp.,  contractor  to  the 
Atomic  Energy  Commission,  has 
been  named  executive  director  of 
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PENNSYLVANIA 

OPTICAL 

COMPANY 

•  234  South  Eighth  St 
Reading,  Pa 

T  elephone 
Reading  4-8397 
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(continued) 


the  Research  and  Development 
Foard's  committee  on  atomic 
energy.  Mr.  Starks  has  been  eisso- 
ciated  successively  with  McQuay 
Norris  Co.,  St.  Louis,  Mo.,  the 
Crosley  Radio  Corp.,  Cincinnati, 
Ohio  and  the  Westinghouse  Corp. 
with  whom  he  developed  electronic 
equipment  for  the  Navy. 


2R  UFCAWATT  power— Model  200T 

•  w*lTlLunIf  n  I  I  Hydrogen  Thyrotron  Modulator 

The  Modulator  functions  at  various  pulse  widths  and  frequencies  up 
to  the  indicated  peak  power,  or  maximum  average  power  of  5  kilowatts. 

The  POWER-SUPPLY  Section  supplies  The  PULSER  includes  on  odjustable  filament 

10  Kv  ,t  0.5 ..0 1,  Ml, (’S'::").."*:;;";; 

locked  ond  protected  ogainst  DC  or  AC  1907  Hydrooen  Thyrotron  switch  tubes,  pulse- 
overload  so  that  it  may  be  used  independ-  current  and  voltage-view  circuits,  and  peak- 
ently  for  external  equipment  if  desired.  «  Kv"olit!irJTuUs"‘”'*'* 

MECHANICALLY,  the  complete  unit  is  on 
casters,  and  is  contained  in  a  rigid  framework 
with  bench  space  on  top  and  interlocked  doors 
on  three  sides.  Layout  permits  ready  inter- 
change  of  pulse  pulse-forming 

network,  and  charging  choke. 

Completo  Data  in  Bullotin 


8<)bin  Is  President 
Of  Olympic  Radio 

Morris  Sobin,  executive  vice-pre.si- 
dent  of  Olympic  Radio  &  Televi.sion, 
Inc.,  since  July  1952,  was  elected 
president  of  the  company  at  the 
organization  meeting  of  directors 
following  the  annual  meeting  of 
stockholders.  Mr.  Sobin,  associated 
with  Olympic  since  1942,  initially 
as  chief  accountant  and,  from  1946 
to  1952,  as  vice-president  and  treas¬ 
urer,  succeeded  Percy  L.  Schoenen, 
who  previously  announced  his 
retirement. 


Hard-  or  Soft-Tube  Modulators  at  all  power  levels  built  to  specifications. 

Your  inquiry  is  invited. 

NSON  Laboratories  /  Induitrfal  Control  Dovkn  — 

#  Eloctronic  and 

roanwick  Avanua  •  Stamford.  Conn.  /  EI.etro  M.chonicol  Instrumonti 


Eri*"  Resistor  Adds 
Iiidiistriul  Department 

An  industrial  sales  department  has 
been  organized  within  the  elec¬ 
tronics  division  of  the  Erie  Resistor 
Corporation,  according  to  an  an¬ 
nouncement  by  Allen  K.  Shenk, 
.sales  manager.  E.  S.  Willis,  sales 
representative,  has  been  appointed 
to  head  up  the  new  department. 

The  department  will  coordinate 
sales  efforts  involving  all  companies 
except  those  which  primarily  manu¬ 
facture  radio  and  tv  home  receivers 
and  radio  and  radar  equipment  for 
the  U.  S. 


TYPICAL  APPLICATIONS 

•  Power  measurement  at  any 
Irequency 

•  Matched  terminations  for  wave¬ 
guides  or  coaiial  lines 

•  Resistive  power  pickup  loops 

•  RF  pads  or  attenuators 
a  Dummy  loads 

W  Temperature  measurements 

•  Impedance  matching 


TYPE  R  RESISTORS  employ  noble 
metal  film  deposits  on  specially 
selected  heat  resistant  glass. 

FILM  THICKNESS  offers  negligible 
skin  effect,  at  microwave  frequencies. 
POWER  CAPACITY  of  'A  watt  pro¬ 
vides  high  power  handling  ability. 
PHYSICAL  STRUCTURE  is  ideally 
suited  to  impedance  matching  in  stand¬ 
ard  coaxial  line  and  waveguides. 
FINISH.  Coated  with  a  special  silicone 
varnish  to  protect  the  film. 


SPECIFICATIONS 

Resistofice  50  ohms  standard,  other 
values  on  request. 

Tolerance;  5%  or  10% 

Wattage:  %  watt  continuous  duty 


Rogerti  JoiiiN  National 
Bureau  Of  Standank 

George  J.  Rogers  has  joined  the 
electronics  division  of  the  National 
Bureau  of  Standards.  As  a  member 
of  the  engineering  electronics  sec¬ 
tion  Mr.  Rogers  will  be  engaged  in 
the  development  of  miniaturized 
electronic  equipment. 

Before  joining  the  NBS  staff,  Mr, 
Rogers  was  an  electronics  engineer 
with  the  Engineer  Research  and 
Development  Laboratories,  Ft.  Bel- 


Siie;  1/16  inch  diam.  i  3/16  inch  long 
Terminals:  Tinned  (Sections  1/16  inen 
long 

Film  Length:  Type  R  063  — •  1/16  inch 
Type  R  093  —  3/32  mch 
Temperature  Coefficient: 

approx.  0-0019  ohms/ohm/*C. 
Rower  Sensitivity:  Approx.  10  ohms/ 
watt 
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imter^sted  tm  f 

XOTHELFEH  -ivwL" 

SPECIAL  THAKSFOHMEHS 


UNRESTRICTED 

AUCTION 

SALE 


F»r 

Elpptrsnlr 

RpMparrh 


Sliprial 

ladlaMtrlal 

ripIdM 


Entire  plant  of  Heintz- 
Kaufman,  manufacturers 
of  electron  tubes.  Ap¬ 
proximate  valuation 
$350,000. 


For  31  yoora 
wo  hov#  boon 

building  irano* 
iomioro  in  tinglo 
unito  or  in  quantity  to 
tho  moot  oxactinq  roquiromonta.  Coat 
comparoa  iooorably  with  atandard 
typoa.  Quolity  proood  by  yoara  of  ac¬ 
tual  uao  in  Eloctronica,  Roaoarch  and 
Spocial  Inatrumont  iiolds.  Built  to  moot 
NEMA  and  ASA  Standards. 


For  further  details  see 
full  page  advertisement 
this  issue.  Page  405. 


From  10  VA  to  300  KVA  Dry-Typo  only. 
Both  opon  an  oncloaod.  1,  2  and  3  Phaso 
IS  to  400  Cyclot. 


IRWIN  FRIEDMAN 

Auctioneers 
764  Mission  Street 
San  Francisco,  California 
Phone  iXbrook  2-5864 


StND  fO»  I  PAGt  BULLtTIN,  AND  PSICt  LliT 


NOTHELFER 


WINDING  LABORATORIES 


9  ALBEMARLE  AVE.,  TRENTON  3,  N.  J 


sub-mioiature 


AND 


moisture-proof 


WIRE  WOUND 


A-27 

LOW-LOSS  LACQUER  &  CEMENT 


•  (,)  \1.lX  IS  '.Mlll'lv  ,»■<  ■  lll.’ll  .IS  till- 

.i.iiiii.ii  1 1  till  K  I'  I'liriiii  1  1 .111(11  iiii'iits 

III'!  .iiisi*  il  IS  1  lii'niu  ,ill\'  ^■fl.'lnl'^•r  i^ii  tor 
(Ins  siili-  (>iii(>iisf  - 

•  ()  Mjx  [iiiisuLis  II  'If, II,  [II  .iitniillv 
loss  (n-i-  (  IIS  •■riii^.  [l••n•  Il  .ill  s  ili  i'iilv. 
SI'.lls  I  111  I  nil  11  si  nil’.  l!II|).ll  I  s  I  I;.'  nil  I  s  .mil 
(iniiiKili's  l■ll•<■I ru'.il  sl.iliililv 

•  ()  Miix  IS  f.isv  II.  .i(i()|v.  iliii-s  i|iiirklv 
.lint  ikIIiitcs  III  (ir.n  lir.illv  nil  iii.iU-i i.ils 
Il  IS  iisi'fiil  iivi'i  .1  wiili-  ll•I1l|ll  I.^lll^»• 
rilll^t■  iiiiil  siisis  .IS  ,1  mild  (lux  nil 
liiiiicd  siirfiicns. 

•  (,)  M.ix  IS  .III  ifli-.il  iiii[>i  l•■.:Il.lllI  Ini 
"liit;li  1.)  l  ulls  A  nd  “Q  "  ll•nlillIls  imjilv 
riiiisl.iiil  finm  ssi<t  iiiiiilirrtliiin  In  liiv 


llllisti  III  1.  .S  ;illd'55  (inllnll  fnlll.ilin-IS 


INSTRUMENT 
RESISTORS  CO. 


AVFNUf 


UNION 


vAPiBOPO  uvw  jrpsfv 
mouth  ‘':OU*«Ty 

T  r  rp*»oor  f  '  if  -  ' 


NEW  JERSEY 


APPLICATION-DESICNCD  RISISTOPS  FOR  FLECTROMCS  AND  INSJRUMINTAJION 
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(continued) 


voir,  Virginia,  where  he  assisted  in 
the  development  of  electronic  mine- 
detectng  equipment  for  both  metal¬ 
lic  and  non-metallic  mines. 


Diener  Named  Chief 
Engineer  of  Pacific  TV 

Bernard  Diener  of  Pacific  Mercury 
Television  Manufacturing  Corp., 
Los  Angeles,  has  been  named  chief 
engineer  of  the  firm’s  Radio  and 
Television  Division  in  charge  of 
home  receiver  development  and  de¬ 
sign.  Another  change  moved  Stan 
Cutler,  vice-president  and  chief 
engineer,  to  a  post  as  director  of 
engineering  and  acting  chief  engi¬ 
neer  of  the  new  Special  Products 
Division. 


So  light  its  weight  is  hardly  no¬ 
ticeable,  but  more  ]x>werful  than 
its  wattage  rating  indicates.  Hat¬ 
chet  design  makes  it  more  com¬ 
fortable  and  practical  to  use  than 
a  soldering  pencil.  No  transformer 
required. 

HEXACON  j 

ELECTRIC  CO.  i 

110  WEST  CLAY  AVE.,  jM 

tOSEllE  PAIK,  N.  J. 


WEIGHT-5  Va  OUNCES  (LESS  CORD); 
WAnS-40  OR  60;  TIP  DIA.-BOTH 
Vi“  AND  V*"  TIPS  FURNISHED  WITH 
EACH  IRON;  PRICE-  ^575 

Writ*  today  for  cotolog  describing 
the  complete  line  of  screw  tip,  plug 
tip  and  hatchet  irons. 


Foulds  New  V-P  Of  GPL 

Election  of  Klair  Foulds  as  a  vice- 
president  General  Precision  Lab¬ 
oratory,  Inc.,  has  been  announced 
by  Hermann  G.  Plance,  president 
of  the  company. 

Mr.  Foulds  has  served  for  several 
years  as  commercial  engineering 
director  of  the  company,  with  re¬ 
sponsibility  for  government  liaison 
and  contract  administration  as  well 
as  marketing  of  commercial  prod¬ 
ucts  including  broadcast  studio  and 
theatre  television  equipment. 

Before  joining  GPL  in  1949,  Mr. 
Foulds  was  commercial  engineering 
director  of  Brush  Development 
Company,  Cleveland,  manufacturers 
of  industrial  in.strumentation  and 
magnetic  recording  devices. 


Simple. ..Easy  to  Operate... Economical 
Standardization  of  Unit  Makes  This  New  Low 
Price  Possible. 

Maximum  ecenomiet  can  be  obtained  only  by  use  of 
correct  frequency  and  power  combinations  when  apply¬ 
ing  the  techniques  of  induction  heating  to  manufacturing 
processes. 

It  is  signiRcant  that  only  Scientific  Electric  in  the  present 
market,  can  offer  you  a  selection  of  frequencies  de¬ 
pending  on  power  required,  in  wide  power  range. 
2-3  -5-6-7 - 1 0-1 2  *A-)  5- )•- 25-40-60  KW  (all  units 
above  60  KW  are  considered  custom  built).  This  meons 
that  electronic  heating  equipment  produced  by  Scientific 
Electric  is  tailored  to  your  needs  . . .  fitted  perfectly  to 
the  task  entrusted  to  it,  enabling  you  to  keep  your 
initial  investment  in  equipment  to  a  minimum  while 
affording  you  all  the  proven  advantages  of  electronic 
heating. 

Write  now  (or  complete  information  or  send  samples  of 
work  to  be  processed.  Specify  time  cycle  for  your 
particular  job.  We  will  quote  on  proper  size  unit  (or 
your  requirements. 


Sightniaster  Forms 
New  Subsidiary 

Three  electronic  and  metallurgical 
companie.s  have  been  consolidated 
to  form  Sightmaster  of  California 
a.s  a  new  subsidiary  of  Sightmaster 
Corp.  of  New  Rochelle,  N.  Y.  Head¬ 
quarters  are  at  Gillespie  Airport, 
Santee,  Calif.,  a  suburb  of  San 
Diego, 

Electronic  Division  of  Transport 
Products  Corp.,  Louisville,  Ky.  was 
acquired  by  purchase.  Technical 
Products  and  Services  Co.  by  ex¬ 
change  of  stock,  and  Chemalloy 
Associates  by  exchange  of  stock. 
The  transaction  .secured  for  the 
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CIRCUIT  SfliCTOR; 
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PLANTS  AND  PEOPLE  (centiiiiMd) 

new  firm  the  TPC-KAHL  micro- 
wave  calorimeter  and  other  elec¬ 
tronic  developments  and  services, 
as  well  as  the  Chemalloy  aluminum 
and  zinc  fluxless  soldering  and 
welding  process. 

Bushnell  Acting  Chief  Of 
Common  Carrier  Bureau 

CuBTis  M.  Bushnell  has  been 
designated  as  acting  chief  of  the 
common  Carrier  Bureau  of  FCC. 
He  succeeds  Jack  Werner,  resigned. 

Bakelite  Completes 
Expansion  Plans 

Completion  of  plans  for  the  largest 
single  expansion  program  in  the 
entire  history  of  the  plastics  indus¬ 
try  was  recently  announced  by 
Bakelite  Co.,  a  division  of  Union 
Carbide  and  Carbon  Corp. 

In  making  the  announcement, 
H.  S.  Bunn,  president  of  Bakelite, 
stated  that  a  three  year  expansion 
program  calls  for  the  construction 
of  three  large  new  plants  with  facil¬ 
ities  to  produce  Bakelite  polyethy¬ 
lene  plastic,  its  compounds  and 
other  chemicals  from  natural  gas. 

“This  Union  Carbide  expansion 
program,  when  completed  in  1955, 
will  double  present  U.  S.  polyethy¬ 
lene  production,  bringing  total  an¬ 
nual  production  of  Bakelite  poly¬ 
ethylene  to  over  250  million 
pounds,”  Mr.  Bunn  stated. 

On  the  occasion  of  the  announce¬ 
ment  of  completion  of  the  com¬ 
pany’s  expansion  plans.  Under  Sec¬ 
retary  of  the  Army  Earl  D.  Johnson 
revealed  that  total  savings  of  $153 
million  in  current  defense  procure¬ 
ment  of  wire  and  cable  are  largely 
due  to  the  use  of  polyethylene. 

Replacing  old-style  cable  with  a 
new  type  using  polyethylene  insula¬ 
tion  has  saved  taxpayers  $50  million 
since  the  Korean  fighting  began, 
he  said.  “The  Signal  Corps  spent 
just  $288,000  in  a  research  contract 
granted  for  the  development  of  this 
S3mthetic  material  as  insulation  for 
Army  wire  and  cable.  Thus,  for 
$228,000  the  Army’s  Research  and 
Development  program  in  the  fiscal 
year  1953  will  produce  savings  of 
about  $12.4  million  on  field  wire 
alone.  Total  savings  in' the  last  two 
and  one-half  years  on  wire  and 
cable  have  amounted  to  over  $153 
million.” 


BECO  OEKADIAL  for  occuroto  rosiitonco, 
copocitoiKO,  indwctoiKO.  Roodinas  to  four 
significant  figurot. 


RANCi  StlECTOR: 
s«v«n  oMiNant 


IUnivwMl  RINOINC  ROSTSl 
cwMMCt  !•  aH  briOf*  armt| 


DETECTOR  SWITCH  ■ 

GENERATOR  SWITCH  ] 

DISSIPATION  PACTOR  ' 
end  "O"  DIAL 

1 

7.S,.e-0-7.$^e  1 

1  GALVANOMETER  J 

IMPEDANCE 

BRIDGE 

"dtfide 

Rosistonco:  1  milliohm  to  11  mogohms 
Copacitancai  1  nninf  to  1 100  mfs. 
Impodonco:  1  mh  to  1 100  honrys 

S*ce^^Cto*uU  /4ecMMc^ 

^  Rtsistonco:  ^  0.1  */• 

Copocitonct;  -  0.2Sy* 
k  Inductonco;  ~  1 .0% 


SHOWN 

.  MODEL  3SO-C1 
f  $J40 

yxl^xll"  ovor-oH.  Con- 
voniont  oporotion  from  bat- 
tory,  or  from  AC  power  linos 
with  Boco  occessory  omplifior. 


Writ*  to  factor/  for  litoroturo  and 
onol/sis  of  your  noodt. 


prove 

"Tj 


VvV.j-Jaydon 

Company 

339  NOfiTH  IlM  STAIIT 
WArit»UVT30.  CONNICTICUT 


PREFERRED  WHERE 
PERFORMANCE 
IS  PARAMOUNT 
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BIRTCHER  CLAMP 

for 


every  purpose 


NEW  BOOKS 


Signal,  Noim'  and 
Resolution  in  Nuclear 
Counter  Amplifiers 

By  a.  B.  Gillespie.  McGraw-Hill 
Book  Co.,  New  York,  1953,  155  pages, 
$4.50. 

This  is  the  first  of  a  new  series 
of  monoKraphs  under  the  (general 
title  of  “Electronics  and  Waves’* 
sponsored  in  London  by  Perpramon 
Press,  and  under  the  editorship  of 
D.  W.  Fry,  who,  like  the  author  of 
the  present  volume,  is  a  member  of 
the  staff  at  the  Harwell  atomic 
ener^  establishment. 

The  title  reveals  exactly  the  na¬ 
ture  of  the  book — the  factors  which 
determine  the  si^nal-to-noise  ratio 
and  the  resolution  in  nuclear  count¬ 
ers.  The  first  chapter  deals  with 
the  nature  of  the  signals  from  an 
ionization  chamber.  Then  follow 
discussions  of  tube  and  circuit 
noise,  alon^  with  the  sijrnal-to-noise 
ratio  and  how  best  to  maximize  it. 
The  final  two  chapters  deal  with 
amplifier  sensitivity  and  propor¬ 
tional  and  scintillation  counters. 

Mr.  Gillespie  evidently  writes 
from  experience  and  not  from  a 
mere  theoretical  interest  in  the  sub¬ 
ject.  Intermixed  with  the  useful 
and  clear  analytical  treatment  will 
be  found  many  practical  hints  in¬ 
volving  tube  and  circuit  types  and 
their  relative  advantages  for  par¬ 
ticular  jobs. 

This  would  be  an  excellent  start¬ 
ing  point  for  anyone  about  to  get 
■  his  first  experience  with  nuclear 
[  research. 

Other  volumes  to  appear  in  this 
I  new  series  are  “Microsecond  Pulse 
I  Techniques”,  “Particle  Accelera- 
:  tors”,  “Probability,  Information 
!  Theory  and  Radar  ”,  “Secondary 
i  Electron  Emission”,  and  “The  in- 
j  teraetion  between  Electrons  and 
1  Electromagnetic  Wave.s.” — K.H. 


The  Birtcher  K(X)L  klamps  were 
developed  for  use  under  conditions 
of  extreme  heat  and  severe  vibra¬ 
tion  and  shock.  Made  from  a  heat 
treatable  silver  alloy  of  high  thermal 
conductivity,  reducing  bulb  tem¬ 
peratures  by  as  much  as  40’  C,  K()OL 
KLAMPS  are  improving  the  relia¬ 
bility  of  miniaturized  electronic 
equipment. 

Corporation,  world't  lor$att  pro* 
dwcor  •io<fro-iwr9(Cof  dtncos,  maiitfoini  o 
ioparota  di¥i$ion  for  fho  monv^ocfur*  ood  soft 
of  fubt  and  compontnf  cfomps. 


EHHeiitials  of  Microwaves 

By  Robert  B.  Muchmore.  John  Wiley 
&  Sons,  Inc.,  New  York,  1962,  236 
pages,  $4.50. 

In  this  book  the  author  attempts, 
with  considerable  success,  to  pre¬ 
sent  a  physical  picture  of  the  phe¬ 
nomena  which  collectively  make  up 
the  microwave  field.  Thus,  such 


Pleate  send  catalog  and 
samples  by  return  meU. 


Company 
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ATRuf 


ELECTKOmTIC 

VOLTMETER 


This  instrument  permits  voltage 
readings  on  AC  or  DC  circuits  of 
very  high  resistance.  The  only  cur¬ 
rent  drown  is  the  very  small  leak¬ 
age  current  and  a  very  low 
capacitance  current  on  AC  circuits. 
Very  useful  for  the  many  high  volt¬ 
age— low  current  circuits  employed 
in  nuclear  research.  Available  with 
full  scale  voltages  ranging  between 
300  and  3500  volts.  Special  lab¬ 
oratory  instrument  available  with 
full  scale  reading  of  1 50  volts.  Full 
scale  capacitance  ranges  from  8 
mmfds  for  the  3500  volt  model  to 
1 00  mmfds  for  the  1 50  volt  instru- 
ment.Magnetic  damping.  2  Vi^dial. 
Write  for  complete  specifications. 


FERRANTI  ELECTRIC,  INC. 

30  Reckafallar  Plaza  •  N«w  York  20,  N.  Y 
FERRANTI,  ITD.,  Hollinwood,  England 
FERRANTI  ELECTRIC,lTD.,Toronto,Canada 
Wont  more  informotion?  Use  post  cord  on  lost  page. 
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made 


with 

PURITY 


OXIDES 


TWO  NEW 

TWIN  POWER  SUPPLIES 


HELPS 


MODEL  1210 

•  rrrriiir  Ellrrlronlc  Krcalatlon. 

•  i  lndvp«>ndrnt  Hnorcra  of  I'ower. 

o  0-504)  V.D.C.  at  0-150  Slllllamperea 
('ontlnaooiil.v  Adjustable. 

•  0-500  V.II.C.  at  O-SOO  Mils  If  tho  t 
Mourees  are  Combined. 

•  Hoth  I>.r.  tlutpots  Metered  for  Volt- 
iice  or  Current. 

•  0.3  or  13.0  V.A.C.  Outputs  Provided. 

•  A.C.  KIpple  Less  than  10  Millivolts. 


MODEL  610-F 

o  Prerise  Klertronic  Keaulatlon. 

•  X  independent  Hourres  of  Power, 
o  0-3t5  V.U.C.  at  0-100  Slllllamperes. 

Continiioosl.v  Adjustable. 

•  0-8t5  V.D.C.  at  0-200  .Mils  If  the 
Sourres  are  Combined. 

•  Both  D.C.  Outputs  Metered  for  Volt- 
ace  or  Current. 

•  6.3  and  12.6  V..A.C.  Outputs  Provided. 

•  A.C.  Hippie  Less  than  10  Millivolts. 

HAIso  available  with  regulated  bias  output 

Furst  Twin  Power  SupplleH  double  the  usefulness  of  a  single  unit  at 
considerable  saving  In  space  and  coat.  Write  for  complete  specifica¬ 
tions  on  these  and  other  Furst  Twin  Power  Supply  Models. 


coppsr.frss 


frss  TV  picture  tubs*. 
That  is  wlir  RCA  mskss 
uis  of  Bsrnitosd  200 
qph  doubis-sff'xl  Stills 
in  combination  with 
Bsrnstssd  1000  qph 
Dsmlnsrslissri. 


FURST  ELECTRONICS 


3324  West  Lawrence  Ave.,  Chicago  25,  lllinoit 


LIKE  M^e.e 
THOUSANDS  OF 
PLANTS  THE  WORLD 
OVER  MAKE  USE  OF 
BARNSTEAD  EQUIP¬ 
MENT  FOR  OBTAINING 
PURE  WATER 


It's  "TREATMENT" 
that  makes  DANO 
our  Best  Bet  for  Coils 


DaNO's  battery  of  vacuum 
impregnating  tanks  and  heat 
controlled  ovens  for  curing 


ovens 

vamish  impregnations  is  al¬ 
ways  at  your  service.  Yes,  Dano  coils  and  Dano  customers  arc  always 
treated  in  the  manner  that  makes  your  production  pay  dividends. 

Send  ui  samples  or  speci^cations  with  quantity  requirements 
for  our  recommendations.  So  obligation! 

Also,  Transformers  Mode  To  Order 


•  Form  Wound 

•  Paper  Section 

•  Acetate  Bobbin 

•  Molded  Coils 

•  Bokelite  Bobbin 

•  Cotton  Inter¬ 
weave 

•  Coils  for  High 
Temperature 
Application 


If  you  use  water,  in  any  of  countless 
manufacturing  and  processing  operations, 
you  will  And  that  Barnstead  equipment 
producing  either  demineralized  or  dis¬ 
tilled  water,  or  both,  will  insure  better 
products,  consistent  results,  fewer  rejects; 
and  will  cut  your  costs  in  many  ways. 
Join  the  thousands  of  companies  the 
world  over  who  look  to  Barnstead  for  the 
solution  to  their  Pure  Water  problems 
Write  today  stating  your  problem.  Our 
engineers  will  make  recommendations 
without  obligation  .  .  .  recommendations 
that  will  cut  costs  and  increase 
production. 


THE  DARO  ELECTRIC  CO. 


^JeAAiied. 


Purifibd  synihatic  prod¬ 
ucts  of  roogonl  quality. 
Control  Ud  porticl*  six# 
and  shop*  contributa  to 
•ffoctiva  control  of  pack¬ 
ing  and  shrinkogi.  Our 
know-how  can  holp  you 
accomplish  host  rosults. 
• 

Monufocturnd  by  highly 
modtrn  procnstni  under 
rigid  laboratory  control. 
This  ad  clipped  to  your  let¬ 
terhead  will  bring  a  work¬ 
ing  larrtple. 


The  Right 
Eguipment  For  ( 
Your  Pure  .v 
Witer  Needs  n 


We  Mike 
loth  . . .  Stills 
ind 

Defflineriliters 


84  Lanesville  Terrace,  Boston  31,  Mass. 
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ELECTRICAL 

RESOLVERS 


matters  as  waves  and  wave  guides, 
resonators  and  filters,  antennas  for 
microwaves,  tubes  for  generating 
microwave  power,  the  problems  of 
noise,  relay  systems,  radar,  applica¬ 
tions  of  microwaves  to  physical  re¬ 
search,  and  microwave  research  are 
described  in  turn. 

Virtually  the  only  mathematics  is 
in  the  first  chapter,  which  deals 
with  Maxwell’s  laws;  the  reader  can 
easily  skip  over  this.  In  fact,  the 
average  reader — that  is,  one  who 
does  not  already  know  the  facts  of 
microwaves — is  advised  not  to 
worry  too  much  about  these  equa¬ 
tions  or  their  explanation  but  to 
plunge  into  the  rest  of  the  book. 
For  the  truth  is  that  this  attempt  to 
sugar-coat  Maxwell  is  not  too  suc¬ 
cessful  and  might  easily  frighten 
away  the  reader  who  can  grrasp  all 
the  rest  of  the  book.  The  mathe¬ 
matics  in  the  appendix  is  much 
easier  to  handle. 

The  book  provides  an  excellent 
review  for  those  who  have  been 
exposed  to  the  field  and  is  a  good 
first  book  for  those  who  have  had 
adequate  scientific  background.  A 
teacher  would  be  required  to  bring 
out  the  best  of  the  concepts  de¬ 
scribed  for  the  man  who  has  limited 
background. — K.H. 


•  intorchangeabUity 

•  temp«ratur«  compensation —  60° F  to  +160°F 

•  highest  accuracy 

•  adaptability  to  special  circuit  uses 

•  400  cycle  frequency 


Now  you  can  get  the  same  Ford  Electrical  Resolvers,  precision- 
built  to  the  highest  degree  of  operating  effiiiency  for  our  own 
quality  computers  and  automatic  control  eejuipment ...  to  meet 
your  extra  special  recpiireineiil.s! 

FMi  —  fully  illn'tratcil  brochure  gives  mure  details,  describes 
Ford  Instnmicnt  resob  cr  s\  stems.  WRITE  fOR  yoUR  COPy  TODAYI 
Address  Dept.  E-K 


DIVISION  OF  THE  SPERRY  CORPORATION 
31 -10  Thomson  Avonuo,  Long  Island  City  1,  N.  Y. 


UESS  STEEL  FASTENERS 


Radio  and  Radar  Technique 

By  a.  T.  Starr,  Pitman  Publiahing 
Corporation,  London,  Toronto,  and 
New  York,  1963,  812  paget,  816.00. 

The  dollar-outlay  for  this 
new  British-produced  encyclopedic 
guidebook  to  the  physics  and  mathe¬ 
matics  of  radio,  broadly  defined,  is 
justified  for  the  teacher,  scientist, 
practicing  research  engineer  and 
technical  library.  It  purposely  omits 
information  readily  obtainable  in 
elementary  undergraduate  text¬ 
books;  and,  devoid  of  anything  but 
the  barest  mention  of  specific  ap¬ 
plications,  packs  the  broad  scope  of 
its  title  into  510  closely-knit  pages 
on  the  physics  of  communication 
and  electronics,  followed  by  281 
pages  of  mathematical  appendices 
and  by  author  and  subject  indices  to 
the  entire  volume.  The  compression- 
ratio  of  the  work  is  enhanced  by  the 
copious  use  of  tiny  but  adequate 
diagrams  and  graphs.  There  are  no 
pictures  and  no  tabulations  of  data. 

The  seven  chapter  headings  are: 


V*t*  MO'**'*^ 


Nwtf,  Suit*,  Waaliur*, 


SCREW  PRODUCTS  COMPANY,  INC. 

33  GREENE  STREET  NEW  YORK  13,  N.  Y. 


346 


WMt  UMT*  laforuMtloii?  U«*  rmI  Mrd  m  l«t  puf*. 


1953  — ELECTION  ICS 


O  ■  ^ 


MaaturaiiwnK  Corporation 
MODEL  <2 

STANDARD  SIGNAL 
GENERATOR 

20  Cycles  to  50  Me. 

FREQUENCY  RANGE:  20  cyclot  to  200 
Kc.  in  four  rongot.  80  Kc.  to  50  Me. 
in  fovon  ranges. 

OUTPUT  VOLTAGE:  0  to  50  volts  across 
7500  ohms  from  20  cycles  to  200 
Kc.  0.1  microvolt  to  1  volt  across  50 
ohms  over  most  of  range  from  80 
Kc.  to  50  Me. 

MODULATION:  Continuously  variable 
0  to  50%  from  20  cycles  to  20  Kc. 
POWER  SUPPLY;  117  volts,  50/60 
cycles.  75  watts. 

DIMENSIONS:  15"  x  19”  x  12”. 
Weight,  50  lbs. 


MEASUREMENTS 

CORPORATION 

ON  TON  A  NEW  JERSEY 


RuIIH'I 


CORD,  WIRE 

‘I  :pC^'  » 

V  \  CABLE 


FOR  C^uaiitu  j^roduch 

The  consistent  quality  standard  of 
Runzet  wire,  cord  and  coble  offers 
manufacturers  complete  assurance  of 
performance.  Runzel  products  under¬ 
go  such  thorough  inspections  in  the 
process  of  their  manufacture  that 
flows  ore  reduced  to  on  absolute 
minimum. 

Your  wire  needs  in  hook-up,  leod-in, 
shielded  wire  speaker  cords  and  oil 
types  of  insulated  wire  ore  available 
from  this  centrally  located  source. 
We  mointoin  a  complete  engineering 
service-  Your  wiring  problems  are 
solicited.  For  their  Kientific  solution, 
the  Runzel  Laboratory  provides  re* 
seorch  assistance. 


UNZEL  CORD  AND  WIRt  CO. 


i0Mf805l  Awl  CteiCAGO  KLt^'OH 


Went  emre  lefereMtiee?  Use  pest  cord  ee  lest  | 

ELECTRONICS  — Jufy,  1953 


NEW  BOOKS  (coetinued) 

Methods  of  Communication  and 
Physical  Limits  (modulation 
methods,  noise,  information  theory, 
pulse  and  Droppler  radar) ;  The 
Electromagnetic  Medium  (propaga¬ 
tion,  guided  waves) ;  Microwave 
and  Short-Wave  Techniques  (dis- ; 
continuities,  couplers,  transform¬ 
ers,  resonators,  filters,  measure¬ 
ments)  ;  Antennae  (dipoles,  arrays, 
horns,  lenses,  reflectors) ;  Valves 
(emission,  discharge,  high-fre¬ 
quency  effects,  klystron,  travelling- . 
wave,  magnetron,  pulse-modula- 1 
tors) ;  CW  Circuit  Technique 
(network  theory,  transfer  im¬ 
pedances,  amplifiers,  frequency 
modulators) ;  Waveform  Circuit 
Technique  ( waveform  amplifiers, 
modern  pulsing  methods). 

Relegation  of  the  mathematics  to 
30  appendices  accelerates  the  pace 
of  the  main  text.  The  appendices  in¬ 
clude  such  subjects  as  Fourier 
analysis,  Bes.sel’s  functions,  vector 
analysis,  Maxwell’s  equations, 
Heaviside  analysis  and  Laplace 
transforms,  as  well  as  extensive 
treatments  of  modulation,  noise, 
radiation,  space-charge  effects  and 
networks. 


Crosa-Referencea 

The  skeletal  framework  of  each 
subdivision  is  expository,  but  the 
particular  historical  contributions 
of  each  authority  in  the  field  are 
meticulously  identified,  with  cross- 
references  to  original  source-ma¬ 
terial,  which  follows  each  of  the 
chapters.  The  author  has  drawn  as 
freely  upon  American  as  British 
and  German  books  and  periodicals 
for  his  bibliographical  references. 
His  intent,  as  expressed  in  the 
preface,  is  to  lend  aid  to  the  radio  | 
or  electronic  engineer  ordinarily ! 
“confronted  with  a  bewildering  isk 
when  he  tries  to  find  what  he  may  ; 
need  in  the  vast  literature.”  One 
who  is  familiar  with  the  American 
technical  press  will  find  himself 
under  no  parochial  handicap  in ; 
using  this  British  book  not  only  for 
its  own  liberal  content  but  as  a 
guide  to  extended  inquiry. 

One  test  of  a  compendium  is  to 
have  its  minutiae  critically  probed  ^ 
by  experts.  With  that  in  mind,  I  \ 
turned,  over  to  one  of  my  associates  ^ 
thoroughly  conversant  with  micro-  | 
waves  and  waveguides  the  pertinent 


AIR-SPACED  ARTICULATED 


CABLES 


offer  a  unique  combination  of 

✓  FRACTIONAL 
CAPACITANCE 

V  HIGH 
^  IMPEDANCE 

y  MINIMUM 
^  ATTENUATION 

ALONG  WITH 

jV  EXCEPTIONAL 
^  FLEXIBILITY 

LIGHT  WEIGHT 

.38  STOCK  TYPES 

FOR  ANY  OF  YOUR  STANDARD 
OR  SPECIAL  APPLICATIONS 


A  few  of  the 

vety  low  capacitance  types 
are : 


Typ*  No. 

C:apacitanc* 
jxjt  Plft. 

Impedance 

ohms 

O.D. 

C44 

4-1 

252 

1.03* 

C.4 

4.6 

229 

1.03' 

C.33 

4.8 

320 

0.64' 

C.3 

5-4 

197 

0.64' 

C.22 

5-5 

184 

0.44' 

C.3 

6.3 

171 

0.44' 

C.IX 

6.3 

»73 

0.36' 

C.1 

7-3 

150 

0.36' 

WE  ARE  SPEOAUT  ORCANIZED  TO  HAMOU  DIREa 
ORDERS  OR  ENQUIRIES  FROH  OVERSEAS 


SPOT  DELIVERIES  FOR  U.S. 

BILUO  IN  DOLLARS  — SCTTIB«NT  BY  TOUR  CHECK 

CABLE  OR  AIRMAIL  TODAY 


TRAMSRADIO 

cOMTucrou  to 
N.n.  SOViaMMINT 

138a  CROMWELL  RO.,  LONDON,  8.W.7 
ENOUNO 

CABUS;  TMNSMD  LONDON 

Wmt  XMTt  iRfonMlIoM?  Um  post  carU  m  totl  pag«. 
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NEW  BOOKS 


(continued) 


SIGNAL,  NOISE 
AND  RESOLUTION  IN 
NUCLEAR  COUNTER 
AMPLIFIERS 


portions  of  the  work  under  review, 
for  spot-check.  (P.  S. — He  married 
the  book.) — I.  S.  C(X5GESHAll,  In- 
ternational  Communications,  West¬ 
ern  Union  Telegraph  Company, 
New  York,  N.  Y. 


fust  Published! 

A  simple  theoretical  and  practi¬ 
cal  treatment  of  the  signal  to 
noise  ratio  of  nuclear  counters 
and  associated  amplifiers.  Em¬ 
phasises  Ionization  chambers, 
covers  proportional  and  scin¬ 
tillation  counters.  By  A.  B. 
Gillespie,  .Atomic  Energy  Re¬ 
search  Establishment.  England. 
ISS  pp.,  «I  lllns.,  M..10. 


Description  of  a  Magnetic 
Drum  Calculator 


Vol.  25  of  the  Annals  of  the  Compu¬ 
tation  Laboratory  of  Harvard  Uni¬ 
versity,  by  the  staff  of  the  Computa¬ 
tion  Laboratory,  Harvard  University 
Press,  320  jmges,  |8.00. 

The  magnetic  drum  calculator 
which  is  the  subject  of  this  book 
was  developed  for  the  Bureau  of 
Ordnance  of  the  U.  S.  Navy  by  the 
Computation  Laboratory.  It  is  an 
electronic  computing  machine  in 
which  numerical  quantities  and 
coded  operating  instructions  are 
stored  with  the  aid  of  magnetic 
pulse  recording  techniques.  The 
calculator  has  the  capacity  to  store 
4,200  quantities  of  16  decimal  digits 
each  in  4,000  sequencing  operations.  • 
The  device  itself  appears  to  be  well 
conceived  and  a  valuable  contribu¬ 
tion. 

The  book  is  divided  into  10  chap¬ 
ters  and  two  appendices  which  cover 
the  following  subjects:  Organiza¬ 
tion  of  the  Calculator;  Basic  Cir¬ 
cuits;  Storage  System;  Arithmetic 
Units;  The  Elementary  Functions; 
Numerical  Input  and  Output  De¬ 
vices;  Sequencing  and  Control; 
Instructional  Tape  Preparation  and 
Solution  of  Typical  Examples ;  Con¬ 
stants  in  Fast  Storage;  List  of 
Codes.  It  is  profusely  illustrated 
with  28  plates  and  a  large  number 
of  figures. 

It  is  difficult  to  review  this  book 
because  the  intended  audience  is 
not  stated.  It  appears  to  be  a  report 
of  fine  accomplishments  which  has 
I  been  photo  offset  for  publication. 

1  As  a  report  it  is  thorough,  detailed 
!  and  useful  for  those  already  skilled 
who  wish  to  build,  operate  or  serv¬ 
ice  such  a  device.  It  is  written  by 
experts  for  experts.  On  the  other 
hand,  the  layman  who  picks  up  the 
book  to  learn  about  this  type  of 
computer  is  easily  lost  in  an  under¬ 
brush  of  constructional  detail.  The 
book  needs  an  introductory  chapter 
to  pull  it  together  into  an  organic 
whole.  It  needs  the  brass-plated 
admiral  painted  on  the  paper  jacket 


RADIO 

ANTENNA 

ENGINEERING 


l*n»vldeii  Kiildam^e  In  d^MicnlnK  Iwth  re- 
r<>lvinq:  and  traiiNmlttlnir  antennau  used  in 

point-to-point,  grifund-to-air,  and  military 
rominunlcatlonp — aa  well  a*  in  broadcaat- 
Ing.  Includes  advanced  designs  suggested 
by  very-high-frequency  and  ultra-high- 
frequency  techniques,  emphasizing  their 
growing  importance.  Largely  deals  with 
custom-built  antennas  up  to  30  megs. 
Shows  how  to  choose  a  site,  how  to  choose 
a  working  frequen^T.  how  to  measure  soil 
conductivity,  etc.  By  Kdmund  A.  I-aport. 
f'hlef  Kng*r.u  KCA  Int.  IMv.,  563  pp.,  3H6 
Ulus..  $10.00 


Model  VS-500.  50  to  3000  Cycles 

INPUT: 

Volts-115v  2  wire  or  230v  3  wire 
single  phase;  Frequency-  50  to 
3000 cycles /sec. Power- 1600  VA 

OUTPUT: 

Volt$-115v  or  230v,  regulated; 
Frequency- 50-3000  cycles  /  sec; 
Power-500  watts. 

WAVEFORM: 

Standard-sine  wave;  Optional- 
variable  waveform  with  amplitude 
factor  variation  of  1.16  to  1.68. 
Square  wave  through  sine  wave 
to  peaked  wave. 

REGULATION  OF 
OUTPUT  VOLTAGE: 

Better  than  3%  from  no  load  to 
full  load. 

SIZE: 

75"  H.  26"  W.  27"  0.  Weight 
Net:  535  lbs. 

Furnished  with  caster  base  to 
provide  an  easy  means  of  moving 
equipment  to  desired  location. 


ELECTRONIC  ANALOG 
COMPUTERS 


GIveu  aid  In  th«  dv.lxn  and  operation  at 
elfHrtrunli'  romput.rt.  of  the  <l-c  analog 
type  uaed  aa  dlllerentlal  analyzer,  and 
equation  aolvera.  Shown  procedure  for 
Mttlng  up  problemn  that  leeaens  the  chief 
error  of  faulty  aaslitninent  of  acale  factor,. 
Ulvea  aamplea  of  practical  appllcatlona. 
Cover,  dealKn  of  computer  circuit,,  auzll- 
lary  component,,  and  complete  inatalla- 
tlonn  to  meet  apeciflc  need,. 
By  Granino  A.  Kom.  StalT 
Knjrr.,  Ixtckheed  Aircraft 
f'orp.,  and  Thereaa  M.  Kom, 
formerly  Enitr.,  Borinir  .Alr- 
rrmtt  Co.  S78  pp.,  70  Ulna., 


TELEVISION 

ENGINEERING 


I  Second  Edition 

WF  m  Covers  the  whole  television 

pr  m  process— -from  studio  to  re- 

K  #  reiver  —  clearly,  and  in  de- 

'  *  tall.  Treats  TV  technology. 

operating  principles  of  TV 
systems,  use  of  equipment.  Provides  prac¬ 
tical  working  diagrams,  complete  with 
values  of  parts,  tube  types,  etc.  Explains 
color  TV,  Intercarrier  sound  reception, 
distributed  amplification,  and  many  oth'T 
phases.  By  DiHialil  Ci.  Ftnk.  FkIMor, 
Eleetronici.  3nd  ed.,  pp.,  51?  IIIiih., 
$8.75 


W'^rite  for  descriptive 
lilcrature  no  tv. 


SEE  THESE  BOOKS  10  DAYS  FREE 


McGraw-Hill  Book  Co.,330  W.43St.,NYC(36) 

Si'iid  nie  bookts)  checked  belfm-  for  10  dajrs'  ei 
sminstlon  on  sppnnsl.  In  10  days  I  will  remit  for 
boiikfsi  I  keep,  plus  few  cents  dellrery.  and  return 
unwanted  booktai  pustpaid.  (We  pay  fur  delivery 
If  y<m  remit  with  this  coupon  —  «sme  return 
privilege.! 

n  Gilleipls— Slinal,  Nolts,  In  Nuclear  Counteri— 

$4.50 

□  Lsport— Radio  Antenna  Enfineerini— $10.00 
y  Korn  A  Korn — Elec.  Analog  Computers — S7.00 

□  Fink— Television  Enfineerint— $$.75 

(Print) 

Name  . 

Address  . . .  . 

t'lty  . Zone. . .  .State . 

('ompsny  . 

Position . L-7 

This  offer  applies  to  U.  6.  only 


Wont  mors  inforimition?  Um  post  card  on  lost  pogt. 


Wont  mors  intormotion?  Uss  post  cord  on  lost  pops. 
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WAXES  ^iwkK  COMPOUNDS 


ENGRAVES  t  ROUTS  »  PROFILES  /  and  MODELS 


Hich'Altitude  Rteordinf 


To  record  coMiiic  ray  infor- 
matioo,  a  leadina  university 
found  that  Alf ax  alone  allowed 
them  to  build  a  recorder  light 
enough  yet  dependable  enough 
to  go  up  in  a  balloon  and  get 
the  infortnation. 


Flat  Braided  LcKinq  Tape 


For  the  first  time  there  is  available  an  in¬ 
delible  recording  paper — ALFAX — that  is 
NOT  subject  to  humidity,  temperature  or 
capillary  aaion  problems  usually  associated 
with  pen  and  ink  or  papers  marked  by  arc¬ 
ing  or  beat. 


ELECTRICITY  IS  THE  INK 
THAT  MARKS  ALFAX 


•  EASY  ON  HANDS  •  SAVES  TIME 
•  FLAME  RESISTANT 


Alfax  paper  can  be  marked  by  current  as 
low  as  one  volt  and  is  instantaneous,  per¬ 
manent  and  stable.  Highly  sensitive  Alfax  is 
capable  of  catching  transients  and  has  a  tone 
response  capable  of  founeen  steps  by  simply 
varying  the  cuttent  through  the  paper. 

Alfax  is  the  only  paper  that  is  capable  of 
high  speed  recording,  stable  before  or  after 
recording,  is  non-tiansferable,  has  low  cur¬ 
rent  consumption  at  high  speeds,  can  record 
at  high  humidity  over  all  temperature  ranges, 
is  smudge  proof  and  non-toxic,  widths  ft'om 
•A”  to  72". 

Alfax  opens  a  whole  new  field  of  monitor¬ 
ing  and  recording  of  phenomena  which 
never  before  have  been  done  easily  and 
cheaply. 

Request  BookUt — describe  four 
problem 


Flat  braided  lacing  tape  for  all  electrical  harnesses 
with  either  continuous  or  interrupted  ties. 

Guaranteed  free  of  all  wax  and  foreign  materials 
— only  100%  pure  Dupont  Nylon  is  used  in  the 
construction  of  Gude-Nylace — excellent  for 
strength,  durability. 

Slip-proof  knots,  easy  to  tie,  easy  on  operator's 
hands  even  without  gloves. 

Complies  with  fungus  resistant  requirements  of 
Gov.  Spec.  Jan-T-71 3- 


Write  jor  samples, 
complete  injormation 


GUDEBROD  BROS.  SILK  CO.r  INC. 

electronic  Oivinon;  225  West  34lh  Strant,  N«w  York  I,  N.  Y. 
executive  Officas;  12  South  ]2lh  Straal,  Philodalphin  7,  Po. 


Aldan  Rataarch  Cantar.  Waatboro,  Mott. 
EnfinaOTlnt  8«rvic«  to  Rveordar  Manufatturtrt 


SEALING 

DIPPING 

POTTING 

IMPREGNATING 


INSULATING 
FUNGUSPROOFING 
MOISTUREPROOFING 
HEAT  CONDUCTING 


Developed  and  produced  for  manufaaurers  of  electronic  components 
and  other  electrical  units. 

Specifications  and  samples  available  on  request. 
Information  relative  to  your  problem  or  application  will  enable  us 
to  make  suggestions  and  recommendations. 

BIWAX  CORPORATION  skokie”°'^^*'*ill*no's 


For  Field  Test  Positions  in 
NEW  MEXICO 

"The  Land  of  Enchantment" 

ON 

Guidance  Flight  Testing 

Servomechanisms 
Telemetering  Test  Equipment 
Airborne  Electronics  Equipment 
IDEAL  WORKING  CONDITIONS 

WRITE:  HELD  TEST  DIRECTOR 
P.  O.  BOX  391 

HOLLOMAN  AIR  DEVELOPMENT  CENTER 
NEW  MEXICO 


Sytcloi  crttochfEMfitt  oii4 
f  glim  ring  M/vk«  ovolloM* 
product ioft  wrti. 


FREE:  Brochure — 
yours  upoo  request. 


ELECTRONICS  — io/y,  J953 


Barton  bromrm  adrart^n4 


NEW  lOOKS 


(conrinMd) 


POLYPHASE 


by  ArtzybashelT  to  discifriine  the 
scattered  components  into  a  clear 
pattern.  While  the  main  point  is 
the  use  of  matfnetic  drums  for 
memory,  the  relation  between  this 
memory  and  the  basic  circuits  is 
not  visible  without  coasiderable 
digKinif.  No  comparison  is  made 
with  other  computers  which  operate 
on  different  principles. 

Some  of  the  plates  are  useless. 
One  of  these,  Plate  IV,  shows  a 
typical  chassis.  The  parts  of  this 
chassis  are  unlabelled  with  the 
result  that  it  might  be  part  of  a 
television  transmitter,  a  radar  am¬ 
plifier  or  a  computer.  Plate  XIII, 
which  shows  the  underside  of  this 
chassis,  is  so  full  of  cables  that 
not  a  single  component  is  visible. 
It  is  as  if  the  authors  took  pride 
in  complexity.  This  plate  would  be 
more  effective  if  the  chassis  were 
shown  only  partly  wired.  Plate  XV 
shows  the  exploded  view  of  cables 
and  connectors.  Surely  this  is 
superfluous  in  a  book  of  this  sort. 

Basic  circuits  are  standard, 
easily  understood,  and  include 
gates,  ring  counters,  step  switches, 
cathode  followers  and  phase  in¬ 
verters. 

The  book  is  a  thorough  report 
of  a  valuable  contribution.  As  such 
it  is  a  useful  addition  to  the  shelves 
of  a  computer  library. — C.  J. 
Hirsch,  Chief  Research  Engineer, 
Hazeltine  Corporation,  Little  Neck, 
N.  Y. 


CVBBEHT 
GAIIf  METEB 
«  CVBVE  TBACEB 


THE  TA-l  TRANSISTOR  ANALYZER 
— o  Commerc/o/  firtt  of  a  Reasonable  Price 


for  complete  Model  TA-1 
tp«cll'>co^lont  and  information 
on  other  new  transistor 
test  equipment 
write: 


In  ntiml  m 
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Recurrent  Electrical 
Transients 

By  L.  W.  von  Tersch  and  A.  W. 
SWAGO.  Prentice-Hall,  Inc.,  New  York, 
1953.  399  pages,  $10.35. 

This  book  is  one  of  the  Prentice- 
Hall  Electrical  Engineering  Series. 
Its  object  is  “primarily  to  teach  a 
technique  of  analysis,  while  ac¬ 
quainting  the  reader  with  repre¬ 
sentative  types  of  circuits  in  which 
the  steady-state  waveform  may  be 
considered  as  a  series  of  recurring 
transients."  It  may  be  used  as  a 
textbook  in  an  electrical  engineer¬ 
ing  or  physics  curriculum.  Although 
prerequisites  are  not  stated,  it  is 
apparent  that  a  knowledge  of  ele¬ 
mentary  physics  and  electronics 
and  of  mathematics  through  differ¬ 
ential  equations  will  be  helpful. 

The  method  of  teaching  employed 
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PERFECTLY  , COUNTER  BALANCED 


13  to  consider  in  detail  each  of  a 
number  of  circuits  of  a  given  type,  ; 
obtaining  the  wave  shape  of  the  ■ 
output  wave  for  given  input  wave 
shape.  The  highest  level  of  mathe¬ 
matics  employed  is  the  use  of  the 
“D”  operator  in  solving  differential 
equations.  Transform  methods  are 
not  employed  and  the  time-constant 
concept  is  used  rather  than  that  of 
frequency  response. 

After  defining  fundamental  con¬ 
cepts  and  deducing  the  response  of 
a  number  of  simple  basic  combina¬ 
tions  of  L,  R,  and  C  to  sine  and 
step-type  signals,  the  authors  de¬ 
vote  a  chapter  each  to  clamping 
circuits,  clipping  circuits,  electric 
and  magnetic  deflection  of  cathode- 
ray  tubes,  trigger  circuits  and 
multivibrators.  It  may  be  noted 
that  the  subjects  of  pulse  amplifica¬ 
tion  and  general  transient  analysis 
were  purposely  omitted. 

The  347  figures  are  mostly  well- 
made  line  drawings  of  wave  shapes 
and  circuits.  Some  of  the  graphs 
are  difficult  to  read  because  of  in¬ 
sufficient  contrast  between  major 
and  minor  divisions  and  because 
words  and  symbols  were  lettered 
directly  on  the  grid  without  blank¬ 
ing  out  a  part  of  the  latter. 

The  authors  include  numerous 
solved  examples  illustrating  their 
methods  of  analysis.  The  first  of 
these  has  two  numerical  typograph¬ 
ical  errors,  and  the  second  lacks 
information  essential  to  a  numerical 
solution  as  well  as  showing  an  ex¬ 
ample  of  an  exponential  decay 
which  actually  departs  considerably 
from  that  shape.  After  these  lapses 
the  quality  improves. 

A  notable  feature  of  this  book 
is  the  large  number  (376)  of 
references  to  the  technical  litera¬ 
ture  of  both  this  and  foreign  coun¬ 
tries.  In  a  test,  the  reviewer  found 
every  one  of  his  own  dog-eared 
file  card  references  on  multivibra¬ 
tors  to  be  in  the  book,  as  well  as 
many  others. 

This  book  is  legibly  printed,  with 
few  errors  in  the  text  or  in  the 
drawings.  Circuits  are  frequently 
shown  with  only  a  single  input  or 
output  terminal,  which  is  to  be 
deplored. 

As  a  college  text  this  book  rates 
well.  The  style  is  clear  and  direct. 
From  a  pedagogic  standpoint  the 
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criticism  may  be  advanced  that  this 
book  devotes  too  much  time  to  the 
analysis  of  specific  circuits  or  cir¬ 
cuit  elements,  to  the  neglect  of 
more  general  and  fundamental  con¬ 
siderations.  This  approach  is  prob¬ 
ably  characteristic  of  the  infancy 
of  the  art.  In  due  time  it  may  seem 
more  reasonable  or  feasible  to  start 
with  Maxwell's  equations  and  show 
how  all  things  fiow  from  them. 

The  engineer  will  find  this  book 
somewhat  tantalizing.  To  design, 
for  example,  a  single-cycle  multi¬ 
vibrator  having  given  character¬ 
istics  with  the  aid  of  this  book 
requires  following  the  analysis  of 
this  circuit  until  a  suitable  design 
equation  is  encountered  among  the 
many  that  describe  the  potentials 
or  currents  in  various  parts  of  the 
circuit.  Nevertheless,  the  relations 
are  there. 

In  short,  this  book  should  serve 
its  intended  purpose  well.  It  does 
not  appear  to  duplicate  any  other 
book  in  this  field. — Ramond  C. 
Waddel,  Naval  Research  Labora- 
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Elements  «f  Electrieily 
4th  Edition 

By  William  H,  Timbib  and  Alex¬ 
ander  Kusko.  John  Wiley  &  Sorts, 
Ine.,  New  York,  1953,  631  pages,  $5.50. 

Many  years  ago  when  the  time 
came  for  this  reviewer  to  write  a 
book,  he  took  as  his  model  Timbie’s 
famous  “Elements,”  a  fact  which 
has  never  been  regretted.  Careful 
study  indicated  that  Professor 
Timbie  had  a  way  with  technical 
words,  a  style  and  technique  for 
explaining  technical  matters  that 
was  not  only  beautifully  clear  but 
positively  seductive.  If,  therefore, 
homage  to  an  author  and  a  book, 
which  first  appeared  in  1910,  seems 
a  bit  overdue,  it  is  still  sincere. 
This  reviewer  strove  hard  to  dupli¬ 
cate  the  professor’s  methods,  but  he 
admits  he  could  only  approach  and 
not  equal  them. 

The  basic  idea  and  style  of  the 
earlier  editions  have  been  retained 
in  this  thorough  revision  which  con¬ 
tains  not  only  what  w’as  required 
previously  but  which  now  deals 
with  the  newer  concepts,  newer  de¬ 
vices  and  newer  subjects.  New  ma¬ 
terial  covers  such  things  as  ceramic 
capacitors,  transistors,  radar,  tele- 
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NEW  BOOKS  (ceiitinu«d) 

vision,  dry  and  gaseous  rectifiers; 
revisions  in  older  material  include 
such  subjects  as  circuit  analysis, 
d-c  machinery,  electromechanical 
processes  and  gaseous  conduction. 
New  problems  deal  with  contempo¬ 
rary  applications  of  electronics  and 
control;  and  there  are  numerous 
other  additions  and  changes. 

This  book  is  still  a  model  of  ele¬ 
mentary  textbook  writing. — K.H, 

Hearing  Aids,  Their  Use. 

Care,  and  Repair 

By  Matthew  Mandl.  The  Maemillan 
Company,  New  York,  1953,  168  pages, 
13.50. 

A  BOOK  primarily  for  the  technician 
but  containing  considerable  mate¬ 
rial  useful  to  the  hard-of-hearing. 
For  the  latter  the  second  and  third 
chapters  are  most  useful  since  they 
discuss  the  psychological  problems 
involved  in  first  employing  a  hear¬ 
ing  aid,  and  the  physical  problems 
of  how  best  to  use  the  instrument. 
In  the  other  chapters,  however,  are 
hints  which  are  useful  to  the  non¬ 
technician. 

Most  of  the  contents  deal  with  the 
electrical  and  mechanical  character¬ 
istics  of  the  instruments,  how  to 
care  for  the  units  as  well  as  their 
components,  and  how  to  make  re¬ 
pairs  when  they  are  needed. 

The  final  chapter  deals  with  fu¬ 
ture  trends  and  mentions  the  effect 
;  transistor  will  have  on  the  future, 

I  as  well  as  such  matters  as  binaural 
;  hearing. 

I  Crundlagen  der 
Elektronenoptik 

‘  By  W^ter  Glaser.  Springer-Verlay 
in  Wien  1,  Molkerbastei,  Germany, 
1952,  699  pages,  $28.60  elothbound. 

Dr.  Glaser’s  pioneering  contribu¬ 
tions  to  the  theory  of  electron  optics 
span  the  past  two  decades.  With 
this  volume  he  presents  the  most 
extensive  and  up-to-date  treatment 
of  electron  image  formation  by 
static  electric  and  magnetic  fields 
which  has  appeared  so  far.  The 
method  of  presentation  is,  of  course, 
mathematical.  Experimental  tech¬ 
niques  are  alluded  to  briefly. 

The  first  half  of  the  book  is  taken 
up  with  Gaussian  dioptrics  and  im¬ 
age  formation  by  rays  close  to  the 
I  optic  axis,  while  the  second  half  is 
'  divided  approximately  equally  be- 


374 


WMt  MOft  laforiMtiM?  Um  post  card  o«  last  pop*. 


July.  J953  — ELECTRONICS 


/ 


HoWAID  B.  Join  OlVISlOk 


NEW  BOOKS 


tween  aberration  theory  and  the 
application  of  wave  mechanics  to  : 
electron  imaging. 

After  a  brief  introduction  an-  t 
swering  the  question  “Why  electron 
optics?”  and  the  establishment  of  | 
the  basic  laws  of  electron  motion,  ! 
the  author  examines  in  detail  simi-  | 
larities  and  differences  in  light  : 
optics  and  electrostatic  electron  op¬ 
tics.  This  is  followed  by  the  deriva¬ 
tion  of  the  path  equations  in  plane 
and  axially  symmetric  electric  fields, 
including  the  effect  of  space  charge 
and,  for  plane  fields,  of  superposed 
deflection.  The  remainder  of  the 
first  half  of  the  book  is  taken  up 
essentially  with  axially  symmetric 
electric  and  magnetic  fields  and 
their  imaging  properties. 

The  section  on  geometric  aberra¬ 
tions  deduces  the  aberration  ex¬ 
pressions  from  the  Hamiltonian 
characteristic  function  and  dis¬ 
cusses  their  properties  in  detail. 
The  expressions  are  given  both  in 
terms  of  object  and  aperture  plane 
coordinates  and  in  terms  of  object 
coordinates  and  initial  aperture  and 
inclination  angles  of  the  imaging 
pencils,  a  form  particularly  well 
suited  for  the  imaging  conditions 
normally  realized  in  the  electron 
microscope.  Numerical  values  are 
worked  out  in  detail  for  the  mag¬ 
netic  bell-shaped  field. 

The  last  section  applies  the  wave 
concept  to  electron  motion  and  the 
imaging  process.  It  is  indicated 
clearly  within  what  range  the  meth¬ 
ods  of  classical  mechanics  (or  geo¬ 
metric  optics)  are  valid  and  where 
a  wave-mechanical  approach  must 
be  employed.  A  semiclassical  ap¬ 
proach  is  found  sufficient  for  deter¬ 
mining  the  resolving  power  of  the 
electron  microscope;  here  the  in¬ 
tensity  distribution  in  the  image 
plane  is  determined  by  wave  optics 
i  from  the  form  of  the  characteristic 
function  at  the  exit  of  the  lens 
1  system. 

The  book  is  to  be  recommended 
;  particularly  to  anyone  who  wishes 
to  attain  a  thorough  understanding 
of  the  imaging  process  and  the 
fundamental  limitations  of  the  elec¬ 
tron  microscope — other  than  those 
imposed  by  the  properties  of  the 
object  and  plate  or  screen,  which 
are  not  covered.  The  designer  of 
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TIME 

AND  WORK-SAVING 
TIPI 


cathode-ray  tubes  and  related  de¬ 
vices  will  find  the  general  theory  of 
value  but  will  have  to  look  elsewhere 
for  detail  regarding  the  lenses  and 
fields  w'hich  he  may  find  useful.  The 
book  is  scarcely  designed  for  the  be¬ 
ginner,  in  spite  of  numerous  inter¬ 
esting  analogies  and  illustrations. 
The  very  wealth  of  material  pre¬ 
sented,  the  extended  discussion  of 
fine  points,  and  the  insistence  on 
rigor  and  generality  might  well 
prove  too  overwhelming  to  him. 

Apart  from  this,  the  author  and 
publisher  are  to  be  complimented 
on  producing  a  book  which  should 
prove  a  reliable  guide  through  many 
of  the  more  involved  aspects  of  elec¬ 
tron  optics  which  are  not  covered 
elsewhere.  The  unusually  large 
proportion  of  material  derived  from 
original  researches  of  the  author 
and  his  coworkers  make  it  a  monu¬ 
ment  to  the  extensive  contributions 
of  Dr.  Glaser  to  the  science  of  elec¬ 
tron  optics. — E.  G.  Ramberg,  RCA 
Laboratories  Division,  Princeton, 
N.  J. 
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AUTOMATION;  The  Advent 

of  the  Automatic  Factory 

By  John  Diebold,  D.  Van  Nostrand 
Company,  Ine.,  New  York,  1952,  181 
pages,  $3.00.  \ 

The  publishers  claim,  through  a 
blurb  on  the  dust-jacket,  that 
“Automation"  is  "A  provocative 
study  of  the  possibilities,  limita¬ 
tions  and  social  and  economic  conse¬ 
quences  of  the  revolutionary  new 
machines  of  the  electronic  age  and 
what  they  will  mean  in  terms  of 
jobs,  co.st  of  goods  and  services, 
standards  of  living  and  increased 
leisure  time.”  However,  the  author 
claims,  under  Scope  of  This  Book, 
that  “This  book  is  primarily  an 
essay  on  the  business  problems  of 
automation  and  indicates  the  man¬ 
ner  in  W’hich  the  technological  de¬ 
velopments  can  be  u.seful  to  the 
businessman.  It  points  out  the  ob¬ 
stacles  that  will  confront  the  busi¬ 
nessman  in  making  use  of  automa¬ 
tion  and  suggests  courses  of  action 
by  which  these  obstacles  may  be 
overcome.  Finally,  it  discusses  the 
important  economic  and  social 
effects  of  the  new  technology.” 

On  reassessing  both  claims  after 
reading  the  book,  the  reviewer  is  of 
the  opinion  that  the  author’s  claim 
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is  somewhat  the  more  accurate  of 
the  two. 

Of  the  seven  chapters  comprising 
the  text,  the  first — fittingly  enougli 
— encompasses  an  account  of  rea¬ 
sons  why  a  businessman  ought  to  ! 
read  this  book.  The  second,  in  keep¬ 
ing  with  the  author’s  remark  that 
“In  no  sense  does  this  book  pretend 
to  be  a  contribution  to  the  body  of 
technological  knowledge  on  the  sub¬ 
ject  of  control’’,  presents  a  brief  de¬ 
scriptive  resume  of  the  basic  con¬ 
cepts  of  closed-loop  control  and  a 
like  account  of  the  prime  factors 
differentiating  analog  from  digital 
computers.  The  third  chapter  ad¬ 
vances  a  collection  of  instances 
illustrating  how  “rethinking”  a 
process  or  product  may  yield  sub¬ 
stantial  automation  of  the  course  or 
manufacture  thereof;  and  the 
fourth  outlines  means  by  which  the 
performance  of  the  correspond¬ 
ingly-needed  machinery  can  be 
“automized”.  The  fifth  chapter  dis¬ 
cusses  the  automatic  handling  of 
information  in  such  diverse  activi¬ 
ties  as  accounting,  stock-market 
trading  and  reserving  plane  or 
train  space.  The  sixth  entails  con¬ 
jecture  regarding  some  of  the  con¬ 
sequences  of  automation  on  busi¬ 
ness  proper,  while  the  final  seventh 
chapter  closes  with  speculation  as  to 
certain  general  social  and  economic 
effects  of  automation. 

The  writing  is  lucid,  fluid  and 
well-paced.  The  factual  content  is 
fairly  accurate  (in  support  of  this 
carping  adjective  the  reviewer 
notes  that :  Maxwell’s  paper  on  gov¬ 
ernors  was  published  in  1868  rather 
than  “toward  the  end  of  the 
century”  (p.  18) ;  Nyquist — not 
Wyquist — wrote  on  feedback  ampli¬ 
fiers  and  not  on  servomechanisms 
(p.  19) ;  contrary  to  the  author’s 
remark  (p.  22)  that  “Again,  tools 
capable  of  the  required  precision 
were  not  available ;  the  mechanisms 
were  never  built”.  Lord  Kelvin  actu¬ 
ally  constructed  machines  using  in¬ 
tegrating  and  differentiating  com¬ 
ponents — for  example,  his  famed 
Tidal  Harmonic  Analyzer,  detailed 
in  “Minutes  of  the  Proceedings  of 
the  Institution  of  Civil  Engineers, 
1882”;  and  similar  remarks  could 
be  advanced  on  points  in  the  re- 
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maininsT  nine-tenths  of  the  text). 
The  sketch  of  the  present  state  of 
automation  in  industry  and  busi¬ 
ness  is  nicely  handled,  sharply  de¬ 
lineated,  and  well  bulwarked  by 
aptly-chosen  examples  excellently 
illustrative  of  current  industrial 
practice.  The  author’s  circumspect, 
if  somewhat  convoluted,  estimate  ' 
of  the  future  progress  of  automa¬ 
tion,  “(1)  Automation  will  not 
progress  as  far  as  the  proponents 
of  a  completely  automatic  society 
have  predicted,  and  (2)  the  changes 
will  not  occur  as  quickly  as  most 
forecasts  have  led  us  to  believe”, 
can  scarcely  be  gainsaid.  Finally, 
while  his  conjecture  as  to  the  even¬ 
tual  social  and  economic  effects  of 
automation  foretells  a  less  sharply- 
differentiated  state  of  society  than 
that  of  the  card-programmed,  IQ- 
sorted  active  engineer  or  stalag- 
mitic  worker  type  of  state  en-  ^ 
visioned  in  Vonnegut’s  recent 
amusing  novel,  “Player  Piano”,  it 
is  probably  no  less  accurate  in  fore¬ 
cast. 

Within  the  framework  of  the 
author’s  own  statement  of  purpose 
and  scope  the  reviewer  is  of  the 
opinion  that  the  writer  has  accom¬ 
plished  a  resume  of  the  status  of  | 
automation  which  ought  be  both  in¬ 
telligible  and  of  interest  to  the  busi¬ 
ness  executive  concerned  primarily 
with  management  or  production 
and,  also,  to  those  communications  i 
engineers  who  maintain  an  interest 
in  such  socio-economic  phases  of 
their  work  as  are  discussed  in,  to 
name  a  recent  popular  work,  Nor- 
bert  Wiener’s  “The  Human  Use  of 
Human  Beings”.  However,  in  this 
connection  it  is  to  be  remarked  that 
the  discussion  of  those  social  and 
economic  effects  which  may  stem 
from  automation  that  comprises 
Chapter  VII  is  a  rather  brief  one. 
Accordingly,  a  reader  with  consid¬ 
erable  interest  in  this  subject  might 
well  complement  his  reading  of  this 
chapter  by  a  subsequent  perusal  of 
Wiener’s  just-mentioned  interest¬ 
ing  and  well-documented  book,  par¬ 
ticularly  Chapter  X,  “The  First  and 
the  Second  Industrial  Revolution” 
and  also  his  very  recent  article,  “The 
Future  of  Automatic  Machinery”, 
in  Mechanical  Engineering,  Febru¬ 
ary  1953,  pages  130-132. 

In  conclusion,  it  would  seem  fit¬ 
ting  to  point  out  the  publisher’s 


■  The  NEW  Hycor  Type  ”P”  toroid  coils  ore  hermetically 
’  molded  in  a  special  tough  plastic  compound.  They 
^  will  withstand: 

^  Ambient  temperatures  from  —40  C  to  135  C. 
t  ^  95%  humidity  .  .  .  boiling  salt  water. 

^  Amazing  degree  of  mechanical  shock. 

Space  saving:  Dimensions  of  Type  EM-3P  coils  shown  in  illustration  are 
1-1/16”  O.D.  by  1/2”  thick.  (Inductance  up  to  7  henries.) 
Clearance  hole  for  a  6-32  mounting  screw  is  provided. 

Send  for  Bulletin  TP 


REPRESENTATIVES; 

Jack 

5707  W.  Lak*  Str**!,  Chicago,  Illinois 
G«org«  E.  Harris  &  Co., 
Sox  3003,  Municipal  Airport,  Wichita,  Kansas 
Marvin  E.  Nulson, 
5376  E.  Washington  St.,  Indianapolis  19,  Indiana 
Burlingomo  Associatos, 
103  Lafayttto  Stroot,  Now  York  CHy 


11423  VANOWEN  STREET 
NORTH  HOLLYWOOD,  CALIFORNIA 
SUnsot  3-3S60 


Atlas  offers  a  thoroughly  reliable  source  of  custom 
built  transformers.  We  design  —  to  your  perform¬ 
ance  requirements  —  transformers  incorporating 
the  latest  manufacturing  techniques.  Atlas  pre¬ 
cision  controlled  processes  and  inspeaion  assure 
reliable  performance. 

Atlas  facilities  are  arranged  for  fast  delivery  of 
small  or  large  scale  produaion.  Testing  facilities 
include  a  wide  range  of  instruments,  insuring  ex¬ 
haustive  tesdng  of  even  the  most  exaaing  circuits. 
We  manufacture  to  MlL-T-27  or  ANE-19  govern¬ 
ment  specifications.  Available  are  all  standard 
transformers:  power,  pulse, audio,  interstage,  out¬ 
put,  modulation,  phase  changing  etc,  as  well  as 
all  types  of  chokes,  reaaors,  bobbins  and  layer 
wound  coib. 

We  specialize  in: 

MAGNETIC  AMPLIFIERS  and  associated  circuit  de¬ 
velopment  for  industrial  sensing  and  control 
applications. 

INSTRUMENT  TYRE  REFERENCE  TRANSFORMERS  and 

bridge  transformers  featuring:  phase  errors  as 
low  as  1/20*,  ratio  errors  to  1/100  of  1%. 


Construction  Typos; 

•  Harmotically 

soalad  cans 

•  Fostarfta 

•  Scotch  cast 

•  Opan  typa 


ATLAS  ENGINEERING  CO.,  Inc 


3  EDGEWOOD  ST^  ROXBURY,  MASS. 


ELECTRONICS  — Ju/y,  1953 


U.  G.  CONNECTORS 

Our  Coaxial  Cable 
Connectors  Meet  All 
Government  Specifications 

if  ALL  ORDERS  DELIVERED  PROMPTLY  if 

Manufacturers  of 
Highest  Quality  Connectors 

ALLIED  INDUSTRIES,  INC. 

1023  S.  21st  STREET 
LOUISVILLE  10,  KV. 

Phone  Arlington  4640 


PRIMARY  BATTERIES 

for  your  Specialized  Needs 


DRY  TYPES 

78  Standard  Industrial, 
Laboratory  and  Gov* 
ernment  Types. 


LAB-BILT 

BATTERIES 

Our  engineers  will  design 
and  create  to  your  re¬ 
quirements.  Send  us  your 
specifications. 


HI-DRIVE 

MINIATURE 

MOTOR 


Precision-built,  low-cost, 
battery-operated  — 
available  for  delivery 
now. 

Send  for  FREE  Catalog 


RESERVE  TYPES 

Water  activated 
"One  Shot"  Batteries. 


^  i 


specialty  battery  company 

A  Wiv.s.on  ol  the  VAC  »oy  O  •Voc  Comporty 

MADISON  10,  WISCONSIN 


NEW  BOOKS  (continued) 

contributions  to  “Automation”. 
These  include  a  nice  quality  of 
paper,  good  binding,  excellent  typog¬ 
raphy  and  a  striking  dust-jacket. 
This  latter  evidences  a  well-posed 
photograph  of  the  author,  a  short 
account  of  his  professional  ante¬ 
cedents  and  several  rather  fanciful 
blurbs.  Among  these  last  is  one 
which  forecasts  the  happy  lot  to  ac¬ 
crue  to  the  engineering  educator 
teaching  in  an  “automized”  society: 
“The  training  of  purely  manage¬ 
ment  personnel  of  broad  business 
background  with  the  kind  of  engi¬ 
neering  knowledge  necessary  to  run 
a  modern  firm  introduces  a  new 
concept  in  the  use  of  this  technol¬ 
ogy  and  will  release  our  short  sup¬ 
ply  of  competent  engineers  for  the 
all  important  job  of  advanced  de¬ 
sign.  Equally  important,  it  will 
free  our  engineering  schools  from 
the  burden  of  teaching  those  who 
make  only  partial  use  of  their  orig¬ 
inal  training”.  Anent  this  last 
surmise,  it  is  the  reviewer’s  thought 
that  the  publisher  might  well  have 
bent  his  editorial  aides  to  a  more 
knowledgeable  effort — Thomas  J. 
Higgins,  Professor  of  Electrical 
Enffineering,  University  of  Wis¬ 
consin. 


THUMBNAIL  REVIEWS 

(ieneralization  of  Gravitation  Theory. 
By  Albert  Einstein.  Princeton  Univer¬ 
sity  Press,  1953.  Reprint  of  Appendix 
II  from  4th  Edition,  of  the  “Meaning 
of  Relativity”  in  which  the  eminent 
author  goes  further  in  his  attempt  to 
arrive  at  a  pure  field  theory  of  the 
universe  and  yet  to  explain  the  atomic 
character  of  energy. 

Radio  Frequency  Power  .Measure¬ 
ments.  By  Roald  A.  Schrack.  National 
Bureau  of  Standards  Circular  536, 
March  16, 1953, 15  cents,  U.  S.  Govern¬ 
ment  Printing  Office.  A  16-page 
pamphlet  outlining  present  methods  of 
calorimetry,  substitution  methods,  use 
of  single-value  devices  (such  as  volt¬ 
age  or  current  meters),  two- variable- 
devices  (wattmeters)  and  directional 
couplers. 

Progress  in  Nuclear  Physics,  Volume 
2,  By  O.  R.  Frisch.  Academic  Press, 
Inc.,  125  East  23  St.,  New  York,  N.  Y., 
1952,  295  pages,  $9.25.  For  physicists. 
Chapters  on  magnetic  beta-ray 
spectrometers,  nuclear  paramagnetic 
resonance,  luminescent  materials  for 
scintillation  counters,  neutron-proton 
interaction,  fission,  low-lying  excited 
states  of  light  nuclei,  the  nuclear  shell 
model,  and  ionization  by  fast  particles. 

Experimental  Nuclear  Physics,  Volume 
1.  By  E.  Segre,  editor.  John  Wiley  & 
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Sp^ee<ii*u^  P ItotoK^^cipJuf, 


with 

EEPC0-DESI6NED  MOTORS 


ManiifqcturinR  X-Ray  e<|iiipincnt  calls  for 
precision  and  dependability  in  every  |>art. 

That’s  why,  when  the  nation’s  three  leading 
manufacturers  of  X-Kay  machines  chose  the 
motor  that  moves  the  delicate  negative  holders, 
they  selected  motors  designed  and  built  by 
F.KPOO. 


Writs  today  for  compists  dstailt 
asd  catalog  mfermatios 


These  tiny  motors  of  I  /300  h.p.  (intermittent 
scrv ice)  prov ide  the  reliable,  steady  source  of 
power  that  revolves  the  negative  changing 
mechanism.  After  a  photo  is  made,  the  exposed 
negative  with  its  lens  and  shutter,  are  auto¬ 
matically  moved  aside  and  a  new  unit  moved 
into  the  ready  position.  Handling  this  task 
demands  an  even,  slow  application  of  power  to 
avoid  damage  to  the  delicate  machanism.  This 
is  typical  of  the  many  unusual  applications  to 
which  FEl’CO-designed  motors  have  lieen  put. 

If  your  particular  problem  calls  for  special 
design,  or  merely  for  standard  motors  that  can 
handle  the  toughest  service,  you’ll  find  that 
EKPt'.O  is  the  source  on  which  to  depend.  Out 
of  the  many  unusual  re<|uirements  filled  by 
KKi’C.O  engineers  has  come  experience  unsur- 
{Missed  in  industry'  and  always  at  your  disposal. 

Equally  important,  the  EEPfX)  plant  is  well- 
equipped  and  staffed  to  turn  out  motors  for 
yon  on  a  mass-production,  low-cost  basis 
when  necessarv. 


ELECTRO  ENGINEERING  PRODUCTS  CO. 

*09  W.  LAKE  STREET,  CHICAGO  «,  ILLINOIS 


•  r  M  DC  MOTORS  t  GINERRTORS  •  CAPACITOR  TTPt  MOTORS  •  UNIVERSAL  MOTORS 
DC  MOTORS  1  GENERATORS  •  SHADED  POLE  MOTORS  17  4  A  Pole)  •  P-M  AC  GENERATORS 


PROBLEMS 

ARE  ENDED . . . 

WHEN  YOU 
SPECIFY 

StUMtUind 

CRYSTALS 


\5ummifum 


For  broadcast  studio  nraster  control  and  monitor  switching  of 
audio  and  video  circuits  .  .  .  intercoms  .  .  .  telegraph 
.  .  .  computers  .  .  .  many  other  opplicotions. 

Extreme  flexibility.  Fast  and  quiet  switching 
with  low  crosstalk  level.  Any  group  of  setups 
may  be  held  intact  while  setting  up  others. 

Provision  for  spot  or  remote  control. 


CROSSBAR 


Model  10X10 


For  details  of 
this  truly 
superior  switch, 
write 


ContiKlt  any  of  Ian  cir* 
cuili  in  Neriiental  plona 
lo  any  of  Ian  vorlicel. 


JAMES  CUNNINGHAM,  SON  &  CO.,  Inc.  dept,  e-7  Rochester  s,  new  york 


Continuing  research,  "up  to  fhe  min- 
ute"  manufacturing  methods  and 
constant  laboratory  and  field  testihg 
assure  you  of  truly  accurate  and  de¬ 
pendable  performance  under  all  types 
of  unfavorable  conditions,  when  you 
insist  on  Standard  Piezo  Crystals 
for  your  equipment.  Send  today  for 
our  new,  free  illustrated  catalog. 


^ELECTROLYTIC  ^ 
V  and 
PAPER  TURULAR 

CONDENSERS 


St€iMdand  WieM 


A.C.  D.C.  SETS 
PHONOGAPHS 


COSMIC  RADIO  Corporation 

853  Whittier  St.,  Bronx,  N.  Y. 
Phone  LUdlow  9-3360 


COMPANY 


CARLISLE^  PENNA. 
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let  WILLIAMS 

help  you  apply 


to  the  manufacture 
of  your 


I  COLO^  &  PIGMEtm 


C.  K.  WILLIAMS  &  CO. 

laston,  Pd.  •  Ea>t  St.  Louis,  III. 
En^ryvilla,  Col. 


(coMtmiicd) 


Sons  Inc,  New  York,  N.  Y.,  1963, 
789  pages,  |15.00.  Contents:  detection 
methods,  passage  of  radiations 
tl^ough  matter,  nuclear  moments  and 
statistics,  nuclear  two-body  problems 
and  elements  of  nuclear  structure,_and 
charged-particle  dynamics. 


1952  Book  of  ASTM  Standards.  Pub¬ 
lished  in  seven  parts,  American  Soci¬ 
ety  for  Testing  Metals,  1916  Race 
Street,  Philadelphia,  1953,  9,976  pages, 
376.00.  Ferrous  and  non-ferrous 
metals,  cement,  concrete,  ceramics, 
thermal  insulation,  road  materials, 
water  proofing  and  soils;  paint,  naval 
stores,  wood,  building  constructions, 
etc;  fuels,  petroleum,  aromatic  hydro¬ 
carbons,  antifreezes;  rubber,  plastics 
and  electrical  insulation;  textiles, 
soap,  shipping  containers,  etc- 


When  the  carton  is  marked 
PHALO . .  .  the  inside  story  is  always 
quality! 

The  most  graphic  endorsement 
of  this  claim  is  the  steadily  increasing 
number  of  PHALO  cartons  and  spools 
being  shipped  daily! 


TV  Sweep  Alignment  Techniques.  By 
Art  Liebscher.  John  F.  Rider  Pub¬ 
lisher,  Inc.,  New  York,  1963,  122 
pages,  5Jx8J  inches,  paperbound, 
$2.10.  Methods  for  putting  a  TV  re¬ 
ceiver  in  best  working  condition  by 
combining  conventional  peak  align¬ 
ment  and  sweep  alignment  into  a 
single  system;  a  new  and  apparently 
more  responsive  technique. 


You’ll  be  well  repaid  by  getting 
the  facts  on  a  special  group  of 
Pure  Ferric  Oxides,  developed 
by  Williams  especially  for  use 
in  the  manufacture  of  ferrites. 

Williams  Ferric  Oxides  analyze 
better  than  99' i,  Fe-jOs.  They 
contain  a  minimum  of  impuri¬ 
ties.  They  are  available  in  a 
broad  range  of  particle  sizes  and 
shapes.  Among  them,  we’re  cer¬ 
tain  you’ll  find  one  tiiat’s  ’’just 
right”  for  your  requirements. 
The  proper  application  of  Ferric 
Oxides  to  the  manufacture  of 
Ferrites  is  our  specialty. 

Tell  us  your  requirements  .  .  . 
we’ll  gladly  send  samples  for 
test.  Chances  are  good  that  our 
Ferric  Oxide  ’’Know  How”  can 
save  you  considerable  time  and 
money.  Address  Dept.  25,  C.  K. 
Williams  &  Co.,  Easton,  Pa. 


195.3  Radio  Annual  and  Television 
Year  Book,  16th  Annual  Edition.  Jack 
Alicoate,  Editor.  Radio  Daily  Corp., 
New  York,  1953,  1,206  pages,  included 
with  subscription  to  Radio  and  TV 
Daily  at  $16  a  year.  Reference  volume 
of  the  broadcasting  industry,  contain¬ 
ing  statistics,  telephone  numbers, 
personnel,  agency  listings,  station 
listings  by  states  and  by  call  letters, 
network  data,  program  producers,  film 
producers  and  distributors,  tv  per¬ 
sonalities,  announcers  and  MC’s,  direc¬ 
tors,  women  commentators,  disc  jock¬ 
eys,  radio-tv  newspaper  editors,  etc. 

Vade-Mecum,  Equivalent  Radio  Tubes. 
P.  H.  Brans,  Ltd.,  Antwerp,  1953,  303 
pages,  large  format,  $5.50.  A  quick 
reference  for  possible  exchanges  or 
substitutions  of  tubes  with  equivalent 
or  near-equivalent  characteristics  but 
having  different  type  number.  Ar¬ 
ranged  in  convenient  tables,  and  in¬ 
cluding  army  tubes,  power  tubes  up 
to  250  watts  rated  dissipation,  crystal 
diodes  and  triodes. 


PHololubfl  300  Ohm 
TtUvition 
fron$m*»$fon  lint 


9  Pholocom  Shitidtd 
Ctmmwnicotipn  CobU 


Pbotocord  Cord  $«li 


^olO'X 

Cuitoffi  Mod«  Coblti 


L'HF  .\ntenna8.  Converters  &  Tuners, 
Ist  Edition.  By  Milton  S.  Kiver. 
Howard  W.  Sams  &  Co.,  Indianapolis, 
1953,  134  pages,  6i  x  81  inches,  paper 
cover,  $1.60.  Practical  aspects  of  uhf 
which  the  tv  service  technician  will 
require  for  successful  work.  Factual, 
applicable  data  with  many  compari¬ 
sons  to  vhf  practices. 


A»k  for  tbg  now  4b  pogo 
illukirotod  rHAlO  CATALOG 


TV  Manufacturers’  Receiver  Trouble 
Cures,  Volume  3.  By  Milton  S.  Snitzer. 
John  F.  Rider  Publisher,  New  York, 
1963,  118  pages,  61  x8I  inches,  paper- 
bound,  $1.80.  Deals  with  specific  tv 
troubles  and  their  cures;  manufactur¬ 
ers  are  alphabetically  arranged  from 
Kaye-Halbert  to  Philco. 


PHALO  PLASTICS  CORPORATION 

COSNE*  OE  COMMEICIAl  ST  •  WOlCESTE*  •  MASS 
lUMlfltE  (tSUi  (*iE  S<li  wE  luMri 


Engineering,  A  Creative  Profession. 
Engineers’  Council  for  Professional 
Development,  New  York,  N.  Y.,  1963, 


Wont  mer«  informatiMi?  Um  post  nrd  M  lort  pof*. 
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All  business 
is  specialized 


. . .  and  nothing 
specializes 
on  Hour  business 
like  your  business  paper 


You  can  sell  suntan  lotion  on  Broadway  or  Beacon 
Street,  but  this  seagoing  salesman  can  sell  a  whale  of  a 
lot  more  .  . .  because  he  specializes. 

Your  business  is  specialized,  too.  That’s  why  it  pays 
to  keep  up  with  your  business  paper.  It  specializes  on 
business  problems  you  meet  every  day.  It  helps  you  do 
a  whale  of  a  lot  better  job  by  keeping  you  posted  on  your 
whole  field.  You  can  move  ahead  when  you  know  what's 
ahead;  you  can  make  quicker,  surer  decisions  when  you 
have  a  clear  perspective  on  what’s  happening;  and  you 
get  all  this  from  your  business  paper. 

Every  page  counts.  The  editors  gather  facts,  weigh  and 
interpret  them.  The  advertisers  line  up  new  products. 


materials  and  equipment .  .  .  tell  you  what  they  do  and 
where  to  buy  them.  To  know  what’s  new  that’s  important 
to  you,  read  every  issue— thoroughly!  It  will  keep  you 
one  of  the  best  informed  people  in  your  field. 


This  business  paper  in  your  hand  has  a  plus  for  you,  because  it's 
a  member  of  the  Associated  Business  Publications.  It’s  a  paid 
circulation  paper  that  must  earn  its  readership  by  its  quality  . . . 
And  it’s  one  of  a  leadership  group  of  business  papers  that  work 
together  to  add  new  values,  new  usefulness,  new  ways  to  make  the 
time  you  give  to  your  business  paper  still  more  profitable  time. 


A  copy  of  this  quick-reading,  8-page  booklet  is 
yours  for  the  asking.  It  contains  many  facts  on  the 
benefits  derived  from  your  business  paper  and 
tips  on  how  to  read  more  profitably.  Write  for  the 
“WHY  and  HOW  booklet.”  Room  2710. 

McGRAW-HIU  PUBLISHING  COMPANY 

330  WMt  42imI  Sf.,  New  Yerfc  3*.  N.  Y.  ...... 


One  of  a  series  of  advertisements  prepared  by  THE  ASSOCIATED  BUSINESS  PUBLICATIONS 


I 
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SIGN  AIL 


ENCINEEHING  G  MFG  CO 

l‘.4  WE;.T  14  ‘r>T  NEW  YOHK  U  NY 


NEW  BOOKS 


(continued) 


Pamphlet  of  32  paf^es,  25^;  20^  in 
lots  of  60  or  more.  For  young  men 
interested  in  choosing  a  career  or  a 
college.  Nicely  written  and  produced. 


Secondary  Electron  Emission  at  High 
Current  Densities.  By  Dietrich  Alfred 
Jenny.  Verlag  Leeman,  Zurich,  Switz¬ 
erland,  77  pages,  1952,  paper-bound,  8 
francs.  Study  of  the  multiplication 
ratio.  In  English. 


Principles  of  Television  Engineering. 
By  Carter  V.  RabinoiT  and  Magdalena 
E.  Wolbrecht.  McGraw-Hill  Book  Co., 
New  York,  1952,  560  pages,  $7.60.  TV 
servicing  guide,  practical  procedures, 
up-to-date  circuits,  shop  reference  ma¬ 
terial,  trouble-shooting  manual. 


THE  NEW  SERIES  100  RELAY 

(Hermetically  Sealed) 

One  of  the  greatest  challenges  in  the  field  of  elec¬ 
tronics  is  the  designing  «»f  components  small  enough  and 
rugged  enough  for  today’s  and  tomorrow's  “miracle”  ma¬ 
chines  and  equipment. 

The  engineers  of  the  Signal  Engineering  &  Mfg.  Co.,  al¬ 
ways  alert  to  this  challenge,  now  offer  the  new  Series  100 
Miniature  Relay  which  is  among  the  smallest  and  most  sen¬ 
sitive  of  the  double-pole  type.  It  maintains  high  precision 
under  varying  conditions  and  is  ideally  suited  to  such  equip¬ 
ment  as  military  guided  missile  controls  which  must  with¬ 
stand  extremes  of  shock,  vibration,  and  temperature. 

Writ*  now  for  Bullotin  SR— 6 


A  Television  Policy  For  Education 
Edited  by  Carroll  V.  Newsom 
Associate  Commissioner  for  Highet 
Education  of  New  York  State. 
American  Council  on  Education, 
Washington,  D.  C.,  285  pages,  1953, 
|3.50.  Comprehensive  handbxmk  on  edu¬ 
cational  television  in.structs  local  com¬ 
munities  on  how  to  apply  for  license 
to  operate  TV  station,  finance  station 
construction  and  operation,  produce 
effective  programs,  and  secure  films 
from  other  educational  stations  and 
commercial  producers.  Also  describes 
significant  types  of  educational  pro¬ 
grams  that  have  been  produced. 


EBflRtirlRf 
RipraMHtativts 
Ir  FriRcipil  CHiat. 


Electromagnetics.  By  John  D.  Kraus. 
McGraw-Hill  Book  Co.,  19.')3,  603 
pages,  $9.00.  A  thorough-going  text 
on  the  basic  principles  of  electro¬ 
magnetic  field  theory,  with  approxi¬ 
mately  equal  emphasis  on  electronics, 
power,  radiation  and  propagation. 


Beama  Catalogue  1952-53.  Published 
for  the  British  Electrical  &  Allied 
Manufacturers’  Association  by  Iliffe 
&  Sons,  Ltd.  London,  for  private 
distribution.  1,020  pages,  large  format. 
A  buyer’s  guide  to  electrical  products 
produced  in  Great  Britain  plus  a  five- 
language  glossary  of  technical  terms. 


EIMAC  FINGER  STOCK 
Now  available t 


Silver-plated,  spring  alloy,  pre-formed 
finger  stock  especially  suited  for  elec¬ 
trical  ‘‘weather-stripping*'  for  TVI- 
prooftng  cabinet  access  doors,  etc.  Also 
ideal  for  making  coaxially  constructed 
tube  connections  and  many  other  uses. 
Available  in  17/32",  31/32",  and 
1  %  "  widths. 


Ferroelectricity.  By  E.  T.  Jaynes. 
Princeton  University  Press,  137  pages, 
$2.00.  A  monograph  relating  to  the 
change  in  piezoelectric  activities  of 
Rochelle  salt  and  similar  materials  at 
certain  temperatures.  The  several 
theories  for  this  change  are  given, 
for  the  theoretical  physicist  rather 
than  for  the  practicing  engineer. 


High  Fidelity  Simplified.  Harold  D. 
Weiler.  John  F.  Rider  Publisher, 
Inc.,  New  York,  1952,  208  pages, 
paper-covered,  $2.50.  Practical  in¬ 
formation  on  modern  equipment  and 
its  proper  selection  and  use,  for  the 
enthusiast  who  prefers  ready-made 
quality  equipment.  Three  opening 
chapters  set  the  stage  theory-wise, 
three  deal  with  the  all-important 
loudspeaker  and  its  enclosures,  two 
with  amplifiers,  two  with  choice  and 
use  of  record  players  and  one  each 
with  tuners,  tape  recorders  and  use  of 
the  complete  home  music  system. 


•  Wnt9  for  now  Cimae  Catalogvo 
Summary  showing  Eimae  tubos 
and  othor  aceossorios. 
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MOLYBDENUM 
TUNGSTEN 
TANTALUM 
FORMED  PIECES 


V«Hr  Sprriai 
nmilrd 
#•  Thin  Sixem  A 
Toirrmmera 


YOUR  INQUIRIES  WIU 
RECEIVE  PROMPT  ATTENTION 


74e  S.S.  WHITE  BOX 

HIGH  VOLTAGE  resistor 


(Va  Actual  Six*) 

4  watts  •  100  to  100,00CLm«gohms 


Developed  for  use  as  potential 
dividers  in  high  voltage  electro¬ 
static  generators,  S.S. White  80X 
Resistors  have  many  characteris¬ 
tics — particularly  negative  tem¬ 
perature  and  voltage  coefficients 
— which  make  them  suitable  for 
other  high  voluge  applications. 

They  are  constructed  of  a  mix¬ 
ture  of  conducting  material  and 


hinder  made  hy  a  process  which 
assures  adequate  mechanical 
strength  and  durability.  This 
material  is  non-hygroscopic  and, 
therefore,  moisture  •  resistant. 
The  resistors  are  also  cMted 
with  General  Electric  Dri-film 
which  further  protects  them 
against  humidity  and  also  sta¬ 
bilizes  the  resistors. 


Something  New!! 

ULTRASENSITIVE 
D  C  VACUUM  TUBE  VOLTMETER 
50  Millivolts  to  500  Volts,  d-c 


(full  scale  readings) 

50  Megohms  inpat  resistance 


(on  all  ranges) 


MODEL  VM-ai 

•  11  range  positions 

•  Accuracy  3%  of  full  scale  on 
all  ranges 

•  Large  d'/i”  panel  meter 

•  Excellent  stability 

Price  (f.o.b.  plant)  $169.00 
for  further  information  write: 

SCIENTIFIC  SPECIALTIES  CORPORATION 

Dept.  E-1 

Snaw  and  Union  Streets,  Boston  3S,  Moss. 


WRITE  FOR  BULLETIN  4906 

It  gives  complete  information  on 
S.S.White  resistors.  A  free  copy  and 
price  list  will  be  sent  on  request. 
Send  for  a  copy. 


^  WNateoHiit. 
NIW  YOIIK  M.  N.  Y. 

WESTERN  DISTRICT  OFFICE:  Timet  Building,  Long  Beach,  Calif. 


for  tbt  ILECTRONIC 
INDUSTtlES 


uality 


200  CPS  to 
90  me  BANDWIDTH 


Extended  bandwidth,  high  voltage  output, 
and  fast  rise  time  makes  the  -SKL-  M^el 
214B  Chain  Pulse  Amplifier  extremely  use¬ 
ful  for  detailed  studies  of  pulses.  A  specially 
designed  terminating  cable  provides  direc¬ 
tion  connection  to  the  deflection  plates  of  a 
cathode  ray  tube.  The  flat  frequency  response 
and  linear  phase  shift  of  the  M^el  214B 
Chain  Pulse  Amplifier  are  valuable  in  the 
testing  and  development  of  pulse  circuits 
for  radar,  nuclear,  and  UHF  research. 

For  further  information 
write  for  Bulletin  214-2. 


FEATURES. 


•  RIm  Ttaia:  0.006  gsa«. 

•  PulM  ffiaia:  30  dfi 

•  MaximuM  Oafpot 

Valtaga:  12SV 

•  Baadwidth: 

200  c|M  —  90  M 

•  Stobllisad  scraaa  tapplY 


H.  CROSS  CO.  If  Clfl  SPENCER  KENNEDY  LABORATORIES,  INC. 

Wo""5iL\*VcUlJ;7V7olL  186  MASSACHUSETTS  AVE.,  CAMBRIDGE  39,  MASS. 
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WHEN 


TERMINAL 

BLOCKS 


ULolUll  ENGINEERS 

TALK  SHOP  TODAY 


THEY  TALK 


NAVY  TYPE 


Useful  Data 

Dear  Sms: 

As  AN  AMATEUR  of  21  years  stand- 
ipg,  an  advertising  agency  execu¬ 
tive,  and  a  faithful  reader  of  Elec¬ 
tronics,  I  was  much  interested  in 
the  letters  by  W9KQX  and  W5CA 
on  what's  wrong  with  the  technical 
advertising  of  electronic  products 
(Mar.  1953,  p  492;  May  1953,  p 
413). 

There  is  no  question  but  that 
these  gentlemen  are  right  when 
they  recommend  that  tube  manufac¬ 
turers  make  available  circuitry  us¬ 
ing  the  advertised  product,  and 
provide  other  “useful  data”  for 
maximum  advertising  effectiveness. 

Many  advertisements  do  contain 
such  information — the  majority  of 
tube  ads  show  characteristic  curves. 
Unfortunately,  it  is  impossible  to 
put  everything  into  a  7  X  10-in. 
page;  readership  studies  and  keyed 
coupon  returns  show  that  in  general 
a  cluttered  up  ad  that  looks  forbid¬ 
ding  does  not  do  as  good  a  sales 
job  as  an  attractive-looking  ad  that 
makes  one  strong  point. 

In  the  case  of  tubes,  the  answer 
to  this  question  (and  I’m  surprised 
more  companies  don’t  do  it)  is  to 
print  an  inexpensive  folder,  or  even 
a  single  sheet,  which  give  sche¬ 
matics  showing  how  to  use  the 
product,  outlines  complete  operating 
data,  etc.  This  folder  could  be 
offered  in  the  ads,  given  out  at 
shows  and  sent  to  a  direct  mail  list. 

One  tube  company  has  done  an 
I  outstanding  job  along  this  line 
where  its  diodes  are  concerned. 

Two  manufacturers  may  pay  the 
same  rate  in  Electronics,  or  any 
1  other  publication,  but  all  they  are 
buying  is  white  space  in  which 
'  to  print  a  sales  message.  If  adver- 
I  tiser  A  makes  twice  as  effective 
I  use  of  the  space  he  buys  as  does 
i  advertiser  B,  then  his  space  cost  is 
i  one-half  of  the  B’s.  True  rates  are 
determined  by  how  efficiently  a  com- 
:  pany  uses  the  space  it  buys,  not 
by  the  publisher’s  rate  card. 

W9KQX  and  W5CA  have  made  a 
:  sound  suggestion  on  how  tube 
manufacturers  can  use  their  space 
i  more  effectively. 

As  far  as  the  Art  Directors  and 


.  .  .  bccouM  minMurization  niMlt  today'* 
domondi  for  Incrooiod  parformonco  from 
imollor,  iightor  oquipmonl.  It  saves  vital 
space  and  weight  on  aircraft,  guided  mis¬ 
sile  and  many  similar  applications  .  .  . 
and  it  is  bringing  new  portability  and 
usability  to  countleu  type*  of  commercial 
and  industrial  equipment. 

If  your  miniaturisation  problem  involve* 
instrumentation,  we  con  help.  International 
Instruments  is  devoted  exclusively  to  the 
design,  development  and  production  of 
miniature  instruments  and  has  creoted 
many  important  "firsts".  We  offer  a  com¬ 
plete  line  of  1"  and  i’A"  Meters  featuring 
accuracy  and  dependability  compara(>le  to 
conventional  sited  meters  .  .  .  plus  far 
greater  resistance  to  shock  and  vibration. 
Special  scale*  and  ranges  can  be  pro¬ 
vided  to  meet  practically  any  electrical 
meosuring  requirement.  Use  the  coupon 
below  to  send  for  data  sheet*  covering 
our  standard  instrument*  »  or  ask  our  En¬ 
gineering  Department  to  help  with  your 
speciol  needs. 


Shaw  teririinal  blocks, 
produced  to  Navy  specifi¬ 
cations  are  now  available 
from  stock. 


Supplied  with  comple¬ 
mentary  hardware  if 
desired. 


MODEL  153 


Shaw’s  reputation  as  an  ex¬ 
perienced  custom  molder 
assures  you  the  highest 
quality  precision-made 
terminal  blocks. 


fVrife  to 
Shaw  today 
for  complete 
specifications 
and  prices. 


V  l^mintemntional 
iuMiruments 

INCORPORATED 

P.O.  BOX  2954,  NEW  HAVEN  15,  CONN. 

Q  Please  tend  data  sheets  covering  yottr 
standard  instruments. 

Q  Arrange  to  have  yaur  representotive  coll. 
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non-technical  personnel  who  prefer 
a  "pretty  ad"  to  a  "useful  one,”  I'm 
afraid  the  fault  lies  at  the  manu¬ 
facturer’s  door  for  permitting  this 
to  happen.  Nor,  I  fear,  is  it  true 
that  technical  advertising  would  be 
of  higher  quality  if  engineers’  ideas 
always  prevailed.  The  most  effec¬ 
tive  advertising  results  from  the 
best  thinking  of  the  engineers  and 
of  professional  printed  word  sales¬ 
men. 

Congratulations  on  doing  such 
a  consistently  fine  editorial  job  in 
Electronics! 


Stuart  D.  Cowan,  Jr.,  WIRST 

Vice  President 
Cowan  and  Dengler,  Inc. 
Hew  York.  N.  Y. 


Tantalum-Foil  Capacitors 


Dear  Sirs: 

It  was  most  interesting  to  read  j 
the  article  "Tantalum-Foil  Ca¬ 
pacitors  Save  Space”  by  L.  W. 
Foster  in  the  "Electron*  at  Work" 
section  of  the  May  1953  issue  of 
Electronics  (p  242).  Articles  like 
this  may  go  a  long  way  toward 
educating  engineers  specifically  in 
the  properties  of  components. 

There  are  several  points,  how¬ 
ever,  in  Table  I  that  do  not  fit  with 
some  of  our  current  knowledge  of 
paper  and  aluminum-electrolytic 
capacitors.  One  line  in  the  table 
indicated  that  insulation  resistance 
of  paper  dielectric  capacitors  is  low, 
while  that  of  aluminum  electrolytic 
is  high.  It  is  well  known  that  any 
electrolytic  capacitor  allows  some 
moderate  leakage  current  to  flow, 
while  the  insulation  resistance  of 
even  an  average  quality  paper  ca¬ 
pacitor  is  on  the  order  of  600,000 
megohms. 

The  shelf  life  of  aluminum-elec- 
trolytics  at  the  three  temperatures 
shown  in  the  table  is  said  to  be 
better  than  that  of  paper  capacitors. 
This  is  quite  opposite  to  our  expe¬ 
rience.  A  shelf  life  of  two  years 
for  an  average  aluminum-electro¬ 
lytic  capacitor  is  unusually  long. 

The  cost  comparison  for  capaci¬ 
tors  in  the  500  to  6,000  volt  range 
shows  that  the  cost  of  paper  units 
is  high  while  that  of  aluminum  | 
units  is  low.  It  is  my  understanding  1 
that  it  is  not  feasible  to  manufac-  I 
ture  aluminum-electrolytic  capaci-  | 


FOR 

MILITARY 


OR 

AVIATION 

APPLICATIONS 


All  the  experience 
of  35  years  of 
transformer  build¬ 
ing  is  now  avail¬ 
able  to  west  coast 
buyers  of  electronic  and  MIL-T-27  transformers 
thru  our  west  coast  engineering  laboratories. 
Adequate  facilities  for  designing  quality  trans¬ 
formers  are  available  on  your  requirements. 


ACME  ELECTRIC  CORPORATION 


MAIN  PLANT:  317  Water  Street  ' 

WMt  Coast  Enginooring  laberalorlos:  137S  W.  Jtfftrson  lIvS. 
la  CaaoSei  ACME  ELECTRIC  CORP.  LTD. 


Cuba,  N.  Y. 

Los  Aagolos,  Collf. 
SO  Narlh  Liao  RR.  *  Toroato,  Oal. 


11 

i/iiSL  ^ 

InrJl 

ft>  R  6  9  e 


VACUUM  TUBE 

RETAINERS 

These  retainers  are  vised  to  se¬ 
cure  Vacuum  Tubes  and  to  resist 
side  motion  of  Vacuum  Tubes 
used  in  radio  equipment  which 
is  subject  to  shock  and  vibra¬ 
tions.  These  retainers  meet  the 
requirement  of  all  JAN  specifi- 
catipns.  The  insulated  portion  is 
made  of  a  melamine  base  Fibre 
Glass  Phenol  which  provides  300 
volts  insulation  to  groimd  and 
withstands  a  tempererture  of 
350  F.  The  insulated  plate  cem 
readily  be  fastened  or  released 
hand. 


Available  for  envelope  types  T7.  T8.  MT8, 
T9,  T12,  Stl2.  T12ZDI.  S-TH.  S14,  ST16. 
T5>/2,  T61/2.MT-IC.  ST19.  -TU.  ST128CT-9 


Manufacturer*  of. 
Electronic  Component* 


JAMES  IPPOLITO  &  CO..  INC. 

401  CONCORD  AVENUE,  BRONX  54,  N.  Y, 
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tors  with  voltage  ratings  greater 
than  600  volts  d-c. 

The  information  as  given  does 
not  seem  to  present  a  proper  com¬ 
parison  of  the  merits  of  the  ca¬ 
pacitors  considered. 

B.  B.  Paine 

Standards  Engineer 
MIT  Digital  Computer  Laboratory 
Cambridge,  Maes. 


G.  M.  GIANNINI  G  CO.,  INC. 

Pasadena,  California,  and  East  Orange,  New  Jersey 

manufacturers  of  components  for  ser\'o-mechanisms 
and  computers,  has  recently  established  a  subsidiary 
with  lieadquarters  in  Milano,  Italy,  where  the  following 
activities  will  be  performed: 

•  Sales  and  Engineering  Office  for  the  distribution 
and  servicing  of  Giannini  products  in  Europe. 

•  Research  Laboratory  and  Experimental  Shop  for 

the  development  of  new  products  originating  in 
Europe.  • 

Inquiries  are  solicited  from  pt*rsons  or  organizations  in 
Western  European  countries  interested  in  handling  Giannini 
products.  Please  submit  full  details  as  to  territories  covered, 
other  products  handled,  organization  and  sales  possibilities, 
by  writing  to; 


(Editor’s  Note:  A  switch  in  column 
headings  by  the  printer  was  not 
caught  by  the  editor-proofreader  and 
hence  ascribes  paper-capacitor  char¬ 
acteristics  to  aluminum-electrolytics, 
and  vice  versa.  A  correction  by  the 
reader’s  pen  will  make  the  table  on 
p  244  truly  useful.  Headings  should 
read  left  to  right,  Tantalytic,  Alu¬ 
minum-Electrolytic,  Paper.) 


Help  P-p-please 

Dear  Sirs: 

We  are  requesting  ideas  from  your 
readers  on  a  medical  research  prob¬ 
lem  we  are  considering.  We  are 
investigating  the  tremor  rate  of 
the  tongue  during  moments  of 
stuttering.  The  way  the  problem 
was  handled  before,  was  to  insert 
a  pneumatic  pressure  bulb  in  the 
mouth  and  have  changes  in  pressure 
actuate  a  recording  device  to  obtain 
amplitude  and  frequency.  The  size 
of  the  bulb,  its  mechanical  inertia, 
distracting  tubes,  etc.  limited  the 
usefulness  of  this  system.  However, 
data  of  definite  clinical  and  thera- 
putic  value  were  obtained. 

It  has  been  suggested  that  a 
drop  of  paint  containing  iron  filings 
could  be  placed  on  the  tongue,  and 
by  magnetic  or  electronic  means, 
movements  could  be  recorded.  Metal 
in  the  teeth  would  have  to  be  ac¬ 
counted  for.  Amplitudes  of  0.01  to 
2  or  3  inches  and  frequencies  of  1 
to  100  per  second  seem  to  be  about 
the  necessary  range  of  the  instru¬ 
mentation. 

We  are  requesting  suggestions 
from  your  readers  on  possible  sys¬ 
tems  and  procedures  and  other  pos¬ 
sible  methods  that  may  come  to 
mind. 

Full  credit  on  publication. 

Please  forward  replies  to  Dr.  Van 
Riper,  Speech  Clinic,  Western 
Michigan  College,  Kalamazoo,  Mich¬ 
igan. 

Juuus  Lucoff 

Professional  Engineer 
Seattle,  Washington 


GIANNINI  ITALIANA  S.p.A.,  VIA  ALIERTO  DA  CIUSSANO  15.  MILANO,  ITALY 


GEE-LA  R — The  Hons,  of  Knob. 
— hat  hundred,  of  .tylc.  and 
pattern,  in  ttock  at  all  time*. 
Whatever  your  need. ...  whether 
for  production,  lab  or  experi¬ 
ment  .  .  .  you  can  get  them  fatter 
and  at  lower  co.t  from  GEE-LAR. 

WRITE  TODAY 
for  CM-tor  Catalog 


THE  HOUSE  OF 


KNOBS 


1332  10TH  AVENUE  •  ROCKFORD,  ILLINOIS 
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A 


A  PRIVATE  TECHNICAL 
PLATING  SERVICE 

PALLADIUM 

•mnnt  ....  hhodIUM  ....  In 
fto«k,  inttniMdiatt  cud  baovy  altctredapotlt*. 
lafariMtioii  ragording  alactroplotad  thkkaattat 
apaa  raqaatt. 

DANIEL  D.  ZIELIK 

Brawn's  Lana  Folrfiald.  Connacticnt 


EISLER  MANUFACTURES  COMPLETE  EQUIPMENT 

WELDERS  FOR  SPOT  A  WIRE  BUTT 
RADIO.  TV  TUBE  EQUIPMENT  A  REPAIR  UNITS 
INCANDESCENT,  FLUORESCENT  MFC  EQUIPMENT 
NEON  SIGN  MAKERS  EQUIPMENT.  GLASS  LATHES 
ELECTRONIC  EQUIPMENT.  VACUUM  PUMPS.  Etc. 

Wst  GUn  SLICING  A  CUTTING  MACHINES  far  Lsk  Usa 
TRANSFORMERS.  SPECIAL  A  STANDARD  TYPES 


EISLER  ENGINEERING  CO.,  INC. 

7SI  Sa.  ISth  St.  Nawarfc  S. 


HIGH 

VOLTAGE 

POWER 

SUPPLIES 


WALKIE  RECORDALL 


MILES  REPRODUCER  CO  INC 

112  i«O*0W*Y  A  U.  •  »«  Y 


MICROMETER  FREQUENCY  METER 

Mcosurft  center  frequency  of  on,  number 
of  tronimitferi  AM  or  FM  0  1  to  I7S 
MC  0  002S' .  accuracy  Pnee  S220  00 

LAMPKIN  LABORATORIES,  INC.' 

,  BRADENTON  FLOAiOA 


FLUXES 


REX  RHEOSTAT  CO 


SUB-CONTRACTING 

MILITARY  and  COMMERCIAL 

racchftrs — fast  eqaipmant 
trontmittan — contrail 
<ub-astembliet 

TELETRONICS  LABORATORY,  INC. 

Waatbury,  L.  I.,  N.  Y.  Waatbury  7-1 02B 


Hav*  yAu  prablams  In 


Bobbin,  apool,  foraa,  Icrrar,  Intaalaovad, 
Intorwovan  lypaa.  Mado  ol  onr  mcrtailaL 
ony  liniab,  tor  any  application. 

Sand  blua-prlnfa  and  apactficolieaw 
for  prompt  quotation. 


NAME  IT...  WE'LL  MAKE  m 
TERMINALS 
HEADERS 

END  SEALS  •  •  •  SPECIAL  ITEMS 

QUALITY  PRODUCTS  CO. 

S87  Clinrics  SU  Providence,  R.,1. 


SUBCONTRACTING 

MILITARY  AND  COMMERCIAL 
Doaiqn,  dovolopmont  and  manuioctuio  oi 
Sorromochemisma,  Controls.  Toroids,  Sot- 
urabla  Roactors,  Moqnatie  Ampliiiora. 
FIDELITY  INSTRUMENT  CORPORATION 
1320  W.  MARKET  STREET 
TEL.  7175  YORK.  PENNA. 


Shorted  Turn  Indicator 

SsnalHvo.rugsad.nan-thocliing 
MW  For  unmounlad  coUt;  $150.  f.o.b. 
iiP  HUNTINGTON  SEACH,  CALIF. 


inexpensive 
modem 
device . . . 


AralUbla  In  raoaaa  tnm  S.50t  ta 
15,000  rolts  U.C..  yrlUi  or  wlthom  built- 
in  mstara.  Haiulntad  or  unraaulntad 
type#  aralUMs.  DsUrary  aood  an  all 
•taodard  modal*. 

Sand  tar  trss  aatnisfna— Osat  11* 


Cootlnuou*.  parmaoam.  Indexed  recordlnt,  up  In  4 
bn.,  only  So  hr.  Inatantaneoue.  permanent  pUybaek. 
Pleka  up  eound  up  to  10  fL  Keoorda  oonferenoen  ieo- 
turee.  dictation.  1-way  phone  A  aalae  talka;  while 
walkina.  rtdlnc  or  flylnf.  Record*  in  clo—d  brlafa*** 
with  "hidden  mike"!  Writ*  tar  D*t*ifed  LItatotur*. 


RESISTOR 


Espacislly  daaigsod  for  usa  Is  davalopmant  and  production 
IsDorotorisa  wbaro  atondsrdliod  RTblA  roalitor  vslwot  art  to  bo 
dstsmlnsd  sssily  snd  quiebty. 

RociMstGr  ll•<tronics  Co.,  Inc. 

BfPT  9-4  Rss  >27  PENFIELB,  NEW  TBRR 


can  frequently  help  speed  up 
operation  and  maintenance 
or  production. 

One  product  advertised  in  the 
‘‘G)ntacts”  Section  may  be 
the  answer  to  your  problem 
...  a  real  money-saver. 

To  be  informed — and  re¬ 
minded — on  modem  aids  to 
economical  operation,  main¬ 
tenance  and  production, 
check  “Qjntacts”  advertising 
regularly  .  .  .  every  issue. 


We  invite  inquiries  on 
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Professional  Services 


ANNIS  ELECTRIC  RESEARCH 
UBORATORY,  INC. 

consisting  —  nEHKAKCH  —  DEVEIOPMENT 
AND  DEHION  OK  RADIO  AND  ELKCTKONIC 
BOWIPMENT 
HPEC1ALI8T 

IDUUnr  Radio  IHracUon  Ftndlnc 
«  Jk^iulpiiiont  and  DlrecUanal  Amcnnaa 
P.  O  Box  8il  140H  B.  NHl  Bt, 

Ctaampatcn,  IlL  TM.  *-lTiO 


CROSBY  LABORATORIES,  INC. 

Murray  G.  Crosby  &  Staff 

Radio  •  Elaotroolo 

Raaaarch  DaTelopfni.nt  A  Manufacturini 
ConmunieaUona,  FV  A  TV 
RobUna  Lane.  HlckarlUe,  N.  T. 
HickBTllte  S'31»l 


HIGHLAND  ENGINEERING  CO. 

William  R.  Spittal  &  Staff 

DESIUN.  DEVMXIPME.NT  AND  MANl  KAl-TfltE 
OF  TUANHKOHMEHM.  CHOKES.  ETC. 

FOR  THE 

ELECTRONIC.  INDLHTUI.VL  A  AU.IED  KIIXDS 
Mftln  &  Urban.  WiHithiiry.  L,I..  N.Y. 
WK-7-SW3 


HOGAN  LABORATORIES,  INC. 

John  V.  L.  Hofao.  Ptm. 

Applied  Rti^arck,  tfrcelopmentt  Bnpinperino 

£•1.  1929.  Elcciroolm.  Optica,  Mechanlsma.  Fac> 
tlmlle  Communication.  Digital  Computer!  (Circle), 
ElectrO'MOiltlve  recording  media,  Instrumeotatioo. 
155  Perry  fttreet.  New  York  14.  Clleljea  2-7S55 


PICKARD  AND  BURNS,  INC. 

Consulting  Electronic  Engineers 

Analyai!  and  Xraluatlun 
of  Radio  SyatcDi! 

Beecarch,  DcTclopinent  and  Production 
of  Special  dectroDlc  Eqtilpment 

240  Highland  Are.  Needham  94.  Maas. 


ALBERT  PREISMAN 

Consulting  Engineer 


Telerlxlon.  PuIm  Technique,.  VldM 


JOSEPH  RACKER  COMPANY 

Radar  Consultants  &  Editors 

Technical  Manuala 
Rewarch  and  DerelopiMtit 
HO  Naeuu  Street.  New  York  38.  N.  T. 

Worth  4-1463 


EDGERTON,  GERMESHAUSEN 
&  GRIER,  INC. 

Consulting  Engineers 
Re^rch.  Dewlnpment  and  Manufacture 
of  HJectronlc  and  Htrohoacoplc  Egulpment 
SpecialleU  in  High  Speed  Photography 
190  Brookline  Avenue  Boston  18,  Maes. 


THE  KUUIAN  CORPORATION 

Consultants  •  Engineers  •  Constructors 

Elect  ronle  Control 
Bpeelall.ta 

Utility  •  InduRrIal  •  Cbemleal 
1800  N.  Broad  St.,  PhlU.  31.  Pa. 


ROTRON  RESEARCH  CORPORATION 

Research  and  Development 
Fluid  Dynamic,  and  Beat  Tranafer. 
ExclualT.ly  Electronic  Aoplleatlona 


CooUni  Problema.  Heat  Exchanier*.  Faaa. 
Turbtnea  and  Pump  Oealmia. 

WoodRock.  N.  T.  Phone  3408 


Eldico  of  New  York,  Inc. 

Pioneers  of  Telerltdon  Interference  Kllmlnatioo  from 
TraiumlUe.'i,  Inductluti  lleaten.  Diathermy  and 
etc. 

Donald  J.  S.  Merten  4k  Knglneerlng  Staff 
44-31  Douglaaton  Pkwy  Dou^acton,  N.  Y, 

Bayside  9-8486 


ERCO  RADIO 
LABORATORIES,  INC. 

Radio  Communications  Equipment 

En<lnaerln<  -  DeRm  -  Derclogaient  •  Produotloi 
Ploneere  In  Frequency  Shift  Teletraph 

Garden  City  •  Long  IHand  •  New  Tork 


.  HARRIS  GALLAY 

Consultant 

Electronic  Prolert  Derelopment  for  Induetry 
Dey,  Week  and  Duration  of  Project  Senrlcee 
Our  Laboratory  FartUtlea  Optional 
Plymouth  (-41ST  60  Perry  St.,  BcUevlUe  9.  N.  I. 


MAGNETIC  INDUSTRIES,  INC. 

Development  &  Manufacture 

Servo  Mainetlc  Ampllflere  and 
Special  Relays 

8640  Huldy  HouKton  6,  Texas 


MEASUREMENTS  CORPORATION 

Research  &  Manufacturing  Engineers 


Uoonton,  New  Jereey 


Eugene  Mittelmann,  E.E.  Ph.D. 

Consulting  Engineer  &  Physicist 

High  Frequency  Heatlng^lndustrlal  Electronics 
Applied  PhyNlos  and  Matiieroatlcs 

649  W.  WaahliKtoa  Bird.  t'hlaapo  6.  lU 

State  3-8031 


SKINNER,  HARLAN  AND  IRELAND.  INC. 

Consulting  Engineers 

SpeclaUxlnK  In  Mainetlc  Materlalt  and 
Their  Application 


1133  E.  33rd  St. 


IndlanapoUa  7,  Indiana 


THE  TECHNICAL 
MATERIEL  CORPORATION 

Communications  Consultants 

Syitemi  Enilneerinc 
General  OIDcea  and  LaburaUry 
111  Spencer  Place,  Mamarnneok.  N.  T. 


TELECHROME,  INC. 

Electronic  Design  Specialist 

COLOR  TEUSVISION  EQUIPMENT 
Flying  Spot  Scanners.  Color  Sratbeslscrs.  Keyers. 
Monitors.  OsclUoscopsa  and  Belated  Apparatus 
J.  B.  Popkln-Clurman.  Pres.  A  Bw. 

88  Merrick  Rd.  AmliyrUl*.  L.  L,  N.  Y, 


GENERAL  LAIORATORY  ASSOCIATES, 
INC. 

Specialists  in  Glass  to  Metal  Sealing 

Manufacturing  and  development  faollltlee  now 
available  ooverlng  special  vacuum  and  gas  tube 
Development  and  Fabrication.  We  invite  your 
inquiries. 

Nonrloh,  N.  Y.  Telephone  Norwich  4-8264 


GORDON  ASSOCIATES,  INC. 

OrrenmnS  OentraR  LUrttom  end  Cenealtta# 
Bpeolallxlni  In  Slmal  Corpa  Electronic  ReqRre- 
menta,  Tectmleal  Manual*,  Tabular  Llit  of  nrta, 
Drawlns* 

L.  Gordon.  Prea.  P.  Traaton.  Ch.  Enir. 

137  Broad  Street  Telephone 

Had  Bank,  New  Jaraey  Red  Bank  6-3743 


NEW  ROCHELLE  TOOL  CORP.  WHEELER  LABORATORIES,  INC. 


FOB  CERTIFICATION  OF  INDUCTION 
AND  DIELECTRIC  HEATING  EQUIPMENT 
IN  ACCORDANCE  WITH  F.C.C.  RULINGS 
339  Main  St.,  New  RocheUe,  New  York 

Phone  NE  3-5565 

MOBILE  UNIT  QUOTATIONS  ON  REQUEST 


NIAGARA  ELECTRON  LABORATORIES 


SpeclaUilnc  In  ■olutlon  of  protdame  of  elaetronlc 
and  electro- phyaleal  Inetrumentatlon  for  the  ra- 
canrch  of  analytical  laboratory.  Induatilal  plant 
problem*  al*o  Inrlted. 

Andorar,  Naw  Tork  Cable  Addrea:  NIATRONLAB 


Radio  and  Electronic* 

Coniultlni — Bawareh — Deralopment 
R-F  Clruulta— Unaa— Antenna, 

Mteroware  Componenta— Teat  Equipment 
Harold  A.  Wbeeler  and  Enilneerini  Staff 

Great  Neck.  N.  T.  Great  Neck  3-7806 


WIHTOL  LABORATORIES 

Consulting  -  Research  -  Development 

Electron  tubaa— Vacuum  and  laa  tuba 
manufacturini  teehnlques-G!a*a 
tachnlquea- Special  purpoaa  tubea 
3333  Gray,  Branaton,  IlL  Un.  4-7896 


HANSON-GORRILL-BRIAN  INC. 

Products  &  Mfg.  Development 

ELECTRICAL  •  ELECTRONIC 
m'DRAULIC  •  MECHANICAL 
One  Continental  IRU  Glen  Cor*.  N.  T. 

Ql«n  Cora  4-7900 


MAURICE  I.  PARISIER  &  CO. 

Communications  Expert 
international  Enilneerini  Coniultlni 
RADIO  BROADCASTING  A  COMMUNICATIONS 
Pluming  4k  InstallsUon  SuDsrrlslon 
CommunlcfttioQ  Equipment  for  Armed  Foroeg 


YARDNEY  LABORATORIES,  INC. 

Research  -  Design  •  Development 

Electro-Chemical  Oeneraton  of  Enariy 
105  Chamber*  Street  WOrth  3-8534.  88.  86 

New  Tork  7,  N.  T. 
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CLASSIFIED 


ADVERTISING 


EMPLOYMENT  .  BUSINESS 


Searchlight  Section 

OPPORTUNITIES  .  equipment— USED  or  RESALE 


UNDISPLAYED  RATI 

SI. SO  •  lint,  miiiiiiiitm  S  IkiM.  T*  Hgm  od* 
vonct  pariMiit  count  S  avtrago  word*  os  a  lino. 
POSITION  WANTED  li  ItAllVIDUAL  SEU- 
INC  OPPORTUNITY  WANTED  undNployod 
odvcrtiting  rat*  ii  ono-boH  of  obov*  rat*, 
poyabl*  in  odvonc*. 

lOX  NUMBERS  count  1  lino  oddltienoL 

Send  NEW  ADVERTISEMENTS  to  N.  Y.  OHico,  S30  W.  42 
light  Soction,  which  list*  tho  nomoi  of  tb*  manufocturon 


INFORAAATION 

DISCOUNT  10%  If  full  poymont  I*  nrad* 
In  odvonc*  for  four  consocutiv*  iMorti***  *f 
undiiployod  od*  (net  including  propooalt). 
EQUIPMENT  WANTED  OR  FOR  SALE  Advortl**- 
mont*  occoptobl*  only  i*  Diiplayud  Styl*. 


DISPLAYED— RATI  PER  INCH 
Tb*  odvwrtiting  rat*  I*  $14.00  p*r  inch  far 
all  o^*rtUi*g  oppaoring  on  etb*r  than  a  con¬ 
tract  baili.  Contract  rat**  qu*t*d  *n  r*qu**t. 

AN  ADVERTISING  INCH  i*  ncosurod  H  Inch 
vartically  on  on*  column,  }  column* — 10  inch** 
—to  a  pog*.  ELECT. 


St.,  N.  Y.  36,  for  tb*  August  itsu*  closing  July  2.  Tb*  publishor  cannot  occopt  odvortising  In  rt*  SMr^ 
of  resistors,  copocitors,  rebostots,  ond  potentiometers  or  other  nomes  designed  to  describe  such  product*. 


TRANSFORMER  DESIGN  ENGINEER 

Immndiot*  opening  for  Top  Lowel  Bonior 
Eloctrieal  Cngia**r  with  w*U  •stobUahed 
•l*ctronic  component  mcmuiacturiag  ooa- 
cem. 

Work  include*  design  of  tronslormer 
(audio,  power  and  pulse),  reactor*,  and 
filter  network*. 

Salary  BIO.OCM  up  conunenauraie  with  ex¬ 
perience  and  ability. 

Write  giring  age,  educotion,  and  complete 
work  history. 

P-llt45,  Electronics 
330  W.  43  8t..  New  York  36,  N.  T. 


MANUFACTURERS’  AGENT 

WANTED  —one  who  it  now  contact¬ 
ing  electronic  companies  in  New  Jersey, 
New  York,  Connecticut  and  Pannsylva- 
nio — to  develop  continuing  subcon¬ 
tracting  work  for  our  Machining  Divi¬ 
sion  which  it  now  doing  extreme 
precision  work  on  oluminum  and  stain- 
lass  steal  parts  for  electronic  com¬ 
panies. 

Exact  Level  and  Tool  Manufactur¬ 
ing  Company,  High  Bridge,  N.  J. 


RADIO  TUNER  (Dev.)  $10,000 

TITLE— ASST.  CHIEF  ENGINEER 
Very  oggreasive  compoay  seeUag  a  pro- 
motabl*  maa  with  some  exp.  ia  this  field. 
Contact  Ray  Edward* 

O'SHEA  EMPLOYMENT  SYSTEM 

"Amerfea's  Largest" 

•4  E.  JackM*.  Chiee**.  III.  Ttl.  WAbub  3- IIS* 


RBPLtKB  (Rom  No.):  AUrtu  lo  ogle*  mtareti  you 
NBW  YORK:  tie  W.  Stni.St.  (St) 

CHICAOO:  StO  .V.  MiclHgan  Ave.  (tt) 

BAN  FRANCISCO:  (8  Poet  Bt.  H) 


POSITIONS  VACANT 

CHIEF  DESIGN  Engineer — M.E.  Degree  and 
outstanding  product  design  achievement  la 
electronic  equipment  snd/or  related  fielda 
Should  now  be  assistant  chief  design  engineer. 
Must  have  heavy  experience  In  Industrial  prod¬ 
uct  design:  Military  Development  Contracts; 
keen  appreciation  of  shop  viewpoints.  Estab¬ 
lished  Northern  New  Jersey  manufacturer. 
P-814*,  Electronics. 


ELECTRICAL  ENGINEER— Degree  and  heav 


Sis  discharge  lamp  transformers  and  ballasts. 

uat  have  demonstrated  ability  In  production 
design  snd  cost  reduction.  To  40  yrs.  of  ags. 
Established  Newark  electrical-electronic  manu¬ 
facturer.  P-8148.  Eject^nlos. _  _ 

ASSISTANT  CHIEF  Engineer.  Ohio  company 
manufacturing  electronic  equipment  hiu 
opening  for  electronic  engineer  approximately 
37-81  years  of  age  In  capacity  of  admlnlatratlve 
assistant  to  the  Chief  Engineer.  Duties  will 
Include  engineering  office  work,  supervision  of 
laboratory  projects  and  occasional  traveling. 
Must  have  at  least  6  years  professional  expe¬ 
rience  in  the  circuit  design  and  project  super¬ 
vision.  Starting  salary  17000  per  year.  Allow¬ 
ance  for  moving  expense.  Replies  held  In  con¬ 
fidence.  Submit  resume  to  P-814S,  Electronics. 

POSITIONS  WANTiO 

ELECTRONICS  ENGINEER.  Mature  adminis¬ 
trative  eng,  with  18  yrs.  heavy  R.  and  D. 
experience  radar  T.V.  and  radio.  Industry  and 
govt..  U.  8.  and  Europe.  Now  with  large  comp, 
at  high  level  project  direction  and  customer 
liaison.  Prefer  ouburban  living.  Salary  $13,600 
or  oquiv.  Full  details  at  personal  Intorvtow. 
PW-8lis,  Electronics 


Whan  Answering 
BOX  NUMBERS  .  .  . 

fe  oxpodif*  fb*  bosdling  of  your  cerrotpoad- 
onc*  oad  ovoid  confiisioa,  ploo**  do  aat 
addrost  a  tinglo  reply  fa  omi*  fbon  tea 
iadhridaal  box  nambor.  B*  tar*  t*  oddrai* 
•aperaf*  raplia*  for  oacb  adv*rti**m*«t. 


Leading  research  and  develop¬ 
ment  organixation  needs  the 
following  engineers: 

ELECTBO-MBCHANICAIi  BNOIIOBBR 
for  development  and  application  of  meth¬ 
od*  for  meaauroment  of  mochanlcal 
parameters 

VIBRATIONS  BNGINBER  to  conduct 
work  on  mossurament  snd  control  of 
vibration  phenomens 

Outstanding  opportunity  to  conduct  chal¬ 
lenging  program*  and  to  grow  in  profsa- 
alonal  stature.  Financial  aaslstano*  for 
graduate  study.  Writs  Peraonnsl  Msnagsr, 
Armour  Research  Foundation  of  Illinois 
Institute  of  Technology,  Chicago  18. 
Illinois. 


POSITIONS  WANTID 

ELECTRONICS  ENGINEER.  35.  B.8.  7  yr*. 

experience  development  and  production  ang*s. 
System  emg'g.  project  scheduling,  planning, 
radar  and  telem.  systems  mil.  and  comm, 
equip,  with  eastern  firm.  Previous  Navy  exp.  I 
yrs  Staff  Radar  Officer.  Seeks  growth  com¬ 
pany.  Family.  PW-t0S4,  Electronics 

ELECTRICAL  ENGINEER  Unlvsrslty  degre* 
(Warsaw)  A.M.I.E.E.  7  years  Design  snd 
Production,  Electrical  Apparatus  11  years 
Radar  (Including  7  years  R.A.F.)  Present  ad¬ 
viser  to  Argentine  Air  Force.  Seeking  suitable 
position.  Write  S.  W.  Csarneckl.  Ecbeverrl* 
388S  Buenos  Aires  Argentina  Speaks  Engllih. 

GRAD.  DUTCH  Eng..  37  yre.,  8  yrs.  exp.  In  deo. 

and  conetr.  of  var.  sorts  of  tonosph.  mesa, 
eq.  and  ant.  desires  pos.  In  same  or  allied 
field  in  U.  S.  A.  Please  write  PW-8338,  Elec¬ 
tronics. 


of  Technical  Institute  of  ifuntch.  U.  B. 
cltixenehlp  In  1S54.  3  years  experience  In  tela- 
vision  receiver  trouble-shooting  and  Improva- 
ment.  Seeking  position  as  junior  engineer. 
PW-3328.  Electronic*. 


SILLING  OPPORTUNITY  WANTED 

electrical  LINES  Wanted  for  Florida  by 
established  Manufacturer*  Agent  Contacting 
Electronic  Engineers  A  Contractors  on  Oov. 
Projects.  Experience  as  Mschanleal  A  Elect. 
Field  Engineer  on  commission.  RA-I08B, 
Electronics 


BUSINESS  OPPORTUNITY 

Wanted:  Well  eetabllshed  manufacturer  with 
versatile  manufacturing  equipment  wtehe*  ta 
contact  designer  or  Inventor  with  oome  new 

firoduot  or  Improved  element  to  add  to  hla 
Ins  under  a  royalty  or  licensing  agrsemsat. 
Writs  P.  O.  Box  38*.  Delaware,  Ohio. 


NEW  YORK 
EXECUTIVE  . 
REPRESENTATION 

Sara  axacuttya  ttma  and  troral.  Hava 
“ON  THE  SPOT  rapraaanlofion  la  Now 
York  araa. 

ENGINEER  -  ATTORNEY 

axpariancad  all  phasaa  buglaaos-oagl- 
naarinq  manogamani  wUl: 
a  lalliota  and  follow  thru  sal#*  coataeta 
a  latanriaw  a*w  p*r*oaa*l 

•  Conduct  *ub-contraet  lialaoa 
a  Exp*dit*  orders  In  this  area 
a  Hoadl*  credit  problem* 

•  ProTid*  PEKMANEMT  N.  Y.  oifie*. 

adjustable  annual  f**. 

RA-fil31,  FJectroaics 
330  W.  42  St..  New  York  36.  N.  Y. 


EXPERIENCED  SALES— TECHNICAL 
ENGINEERING  APPLICATION  SMVICI 
For  Qectro-Mechano-Plostlc*  Compoaoat* 
Manuiocturers  Reguiriag  Coaeontratad 
Contact*  Among  Industrial  Malnt*nfmo* 
Manufacturer*  in  Northern  New  Jorsay— 
Eat.,  It45. 

JAMES  L.  FITZSIMMONS 
3f  Lockawanno  PIom,  Btooinfiald,  N.  J. 


WANTED 

To  Manufacture  and  Sell 
NEW 

Electronic  Accessory  Items 

fof— 

FACSIMILE  •  RADIO 
TELEPHONE  •  TELEVISION 

URGENT  — We  have  a  -.pecial  immedi 
ale  need  of  Fac>ifnile  Equipment  for 
Intro  Office  and  Plant  uie 


URGENT— To  locate  Doctors  in  Hotpi 
tols  Need  miniature  Selective  Radio 
Signal  Receiver  to  be  carried  in  pocket 
weight  must  be  under  10  ounce - 

WILL  FURNISH  CAPITAL 
IF  NECESSARY  TO  COMPLETE 
DESIRABLE  DEVELOPMENTS 

What  have  you  to 

Radio  Engineering  Co. 

Inquirer  Bldg.  Philo.  30,  Po. 


ELECTRONICS  — Mr  190 
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SEARCHLIGHT  SECTION 


ENGINEERS 

FOR  ATOMIC 
WEAPONS  INSTALLATION 

Mechanical  Engineers,  Electronics  and  Electrical 
Engineers,  Physicists,  Aerodynamicists,  and  Mathe- 
moticians.  A  variety  of  positions  in  research  and 
development  open  for  men  with  Bachelors  or 
odvanced  degrees  with  or  without  applicable 
experience. 

These  are  permanent  positions  with  Sandia 
Corporation,  a  subsidiary  of  the  Western  Electric 
Company,  which  operates  the  Laboratory  under 
contract  with  the  Atomic  Energy  Commission.  The 
Laboratory  offers  excellent  working  conditions  and 
liberal  employee  benefits,  including  paid  vaca* 
tions,  sickness  benefits,  group  life  insurance  and 
a  contributory  retirement  plan. 


150,000,  is  located  in  the  Rio  Grande  Valley,  one 
mile  above  sea  level.  Albuquerque  lies  at  the 
foot  of  the  Sandia  Mountains  which  rise  to 
1 1,000  feel.  Cosmopolitan  shopping  centers,  scenic 
beauty,  historic  interest,  year  ’round  sports,  and 
sunny,  mild,  dry  climate  make  Albuquerque  an 
ideal  home.  New  residents  experience  little 
difficulty  in  obtaining  adequate  housing  in  the 
Albuquerque  area. 


APPLICATIONS  NOW  BEING  ACCEPTED 
FOR  TECHNICAL  WRITERS 


Tkmt  ere  not  Chil  Strrin  Appointmonts 
Mako  Application  to  tho 
PROFESSIONAL  EMPLOYMENT  DIVISION 


SANDIA  BASE 
ALBUQUERQUE,N.M. 


m 


Design,  development 
engineers  .  .  . 

Interested  in  the 
why  of  things? 

Most  engineers  are  — but  too  often 
their  jobs  don’t  give  much  chance 
lo  investigate. 

Not  so  at  Honeywell.  We’re  always 
after  new  basic  knowledge  — in  many 
fields.  Witness  our  young  engineer 
above  making  a  photometric  study 
of  tire. 

And  right  now  we  have  some  spe¬ 
cially  good  openings  for  experienced 
engineers  who  would  like  to  know  the 
u  hy  of  things  in  the  following  areas: 

•  Sarvomachanismi  •  Vacuum  tubx 

•  Gyrot  •  Eluctromtchonic* 

•  Raleys  •  Aircraft  Control 

•  Trantformars  Systamt 

Duties  of  the  jobs.  Research  lead¬ 
ing  to  knowledge  that  will  enable  us 
to  bring  into  design  form  a  new  or 
modified  instrument,  device  or  con¬ 
trol  system. 

Requirements.  B.  S.or  M.S.  in  Elec¬ 
trical,  Mechanical  or  Aeronautical 
Engineering  desirable. 

Atmosphere.  A  company  that  un¬ 
derstands  engineering  — where  one 
out  of  every  ten  employees  is  actively 
engaged  in  engineering  or  research. 

Openings.  In  Minneapolis,  Phila¬ 
delphia  and  Freeport,  Illinois. 

Write  J.  A.  Johnson,  Engineering 
Placement  Director,  Dept.  EL-7- 150, 
Honeywell,  Minneapolis  8,  Minn. 
Learn  in  detail  how  you  can  delve 
into  the  why  of  things  at  Honeywell. 
Ask  for  our  book,  ’’Emphasis  on 
Research.” 

Hone^^ell 
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SEARCHLIGHT  SECTION 


DESIGN 

RESEARCH 

DEVELOPMENT 


lc«y  words  to  your  employment  opportunities  at  GOODYEAR  AIRCRAFT  .  .  . 
pioneer  and  leader  in  lighter-than-air  craft  ...  an  established  and  growing 
company  building  an  outstanding  technical  reputation 

DESIGN  ENGINEERING  opportunities  exist  in  the  fields  of  airships,  air¬ 
planes,  and  components,  airframes,  power-plant  installations,  controls, 
hydraulics,  electronics  systems,  fuel  cells,  canopies,  and  wheels  and  brakes 

DEVELOPMENT  of  missiles,  jet  aircraft,  and  helicopters,  electric  and  elec¬ 
tronics  system,  servomechanisms,  fiber  resin  laminates,  and  many  other 
projects  present  an  urgent  need  for  capable  engineers 

WELDING  ENGINEERS,  civil  engineers,  mechanical  engineers  with  ability 
in  metals  fabrication,  and  industrial  engineers  experienced  in  time  study 
are  needed.  Job  opportunities  also  exist  for  technical  editors  and  illustrators 


POSITIONS  are  open  at  several  levels,  and  inquiries  are  also  invited  from 
recent  graduates.  Salaries  are  based  on  education,  ability,  and  experience 


PAID  VACATIONS,  free  group  life  insurance,  a  good  hospitalization  plan, 
paid  sick  leave,  company-sponsored  pension  plan,  planned  recreation,  and 
free  parking  are  among  the  facilities  at  the  plant 


A  FRIENDLY  CITY,  Akron,  Ohio,  is  located  in  the  center  of  the  midwestern 
industrial  region 


eoOPVfAR  AlitCRAFT  CORPORATION,  1210  MoHillon  Rgad,  Akrwi  15.  ©hW 
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SEARCHLIGHT  SECTION 


SPECIAL  OPPORTUNITIES  FOR 

SENIOR  ENGINEERS 

Coiivoir  bi  baoutifvl,  turahiny  San  Dtago  in* 
vKm  you  to  join  on  ’’•nginoori''  onginooring 
doportmont.  Int«r«»tiag,  chollonging,  OMontiol 
long*rang«  projoctt  in  commnrciol  aircraft,  mili¬ 
tary  aircraft  miMilai,  onginaaring  raitorch  and 
•ta^ronict  d«vtlopm«nt.  Potitioni  op*n  in  tha«« 
tpocialixad  fi«ld*i 


lUctrical  Dttign 
Mochanlcol  Dasign 
Structural  Ottigit 
Siructurac 
Walght* 


S«rva*m«<honitm* 
Aarudynamict 
Tharmadynumicc 
Oparation  Analycit 
Syttam  Analycic 


Gonarout  troval  allowancM  to  that*  occaptad. 
For  fr««  brochura,  writ*  Mr.  H.  T.  Srooki, 
inglr>aaring  0«pt.  900 

CONVAIR 

IN  BEAUTIFUL 

SAN  DIEGO 

3302  PACIFIC  HIWAY 
SAN  DllOO  13.  CALIFORNIA 


ATTENTION! 

Former  Field  Engineers 

We  urgently  need  men  with  elec¬ 
tronic  background,  and  preferably 
radar  or  computer  experience,  to 
supervise,  instruct  and  assist  in 
installation — maintenance  of  elec¬ 
tronic  equipment. 

Excellent  starting  salary  during 
factory  training,  plus  overtime 
premium  in  field.  Substantial  in¬ 
surance  program.  Overseas  duty 
not  mandatory.  Salary  will  be 
commensurate  with  experience. 

Please  forward  your  personal 
experience  record  to : 

L.  H.  Bailay 
Fiald  Eng.  Dir. 

Reeves  Instrument  Corp. 

Roewvair  Field  Mineolo,  L.  I.,  N.  Y. 
Garden  CHy  7-3720 


ENGINEERS 

PHYSICISTS 

TAKE  INVENTORY  OF 
YOUR  FUTURE 
WHAT  MAKES  A  GOOO  JOB? 


Check  off  the  Itemi  in  the  iollowinq 
list  that  you  look  ior  in  a  good  Job. 

1 —  Professional  Recognition 

2 —  Interesting  work 

3 —  Equitable  salary 

4 —  Recognition  of  Ability 

5 —  Security 

6 —  Good  future  prospects 

7 —  Reword  for  ideas 

8 —  Good  working  conditions 

9 —  Liberal  benefit  program 

10 —  Family  protection 

1 1 —  Paid  uacotions  and  holidays 

If  you  look  for  all  of  the  oboTU  lU 
and  more,  in  a  good  Job.  if  will  be 
your  aduontage  to  inrestigate  the 
portunities  in  Electronic  CircuR  Des 
and  specialised  Tacuum  tube  research 
and  deuelopment  at . 

NATIONAL  UNION  RADIO  CORP. 
ELECTRONIC  RESEARCH  DIVISION 

F.  O.  Box  352  Orange,  New  Jersey 
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SEARCHLIGHT  SECTION 
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H  N.  ^WfC/C  SHEET 
j  O  PROFESSIONAL  RECOC 
'  O  advancement  IN  STA 

o  security  AND  STABlin 

O  CHALLENGE  AND  OPPQ 

°  ^^^ARY  SCALE  AS 
POR  promotion^ 

reasonable  COSTf 

3  ASSOCIATION  WITH  TOP 

)  ^'^'^lOHSCFUNDPlANfoi 

'  0<COA(/MKCM, 

^^ODESATe  COST  OF  UVIN 
>^°MRN  RETIREMENT  Han 

’^°MRANY.PaiD  IIFE INSUE, 
COMPANY-paid  UBERAL  Hr 

'^°'sa>iutypian(p^ 

UtlRAl  yacationpian^ 
liberal  holiday  ..  -  - 


laboratory 


NOW  OPEN  F( 

mechanical  .  • 
electron  tube  . 


loyflient  OWltiOO, 

lon  0(  A-"®'''® 
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jntmn/rns 


SEARCHLIGHT  SECTION 


ENGINEERS  DESIGNERS 

ELECTRONIC  ELECTRONIC 

SERVO  MECHANICAL 

MECHANICAL 


OFFERS 

A  Challenge  to  Uen 
of  Hosourcofulness 


W*  m«4  mm  af  MiA  Milb«r,  Mp*riMCMl  in  lh«  A«M  nf  oirboriM  Mt*> 
mafk  nlttf  MndiwiiMl  cMtrol  •qwipmMit.  Ym  will  b«  »nfoi»d  in  lli« 
mannfaclur*  nndl  dnvnlnpnwnt  nf  higlily  cMipiw  •qnipnwnf  nf  tiia  mnct 
odvancnd  typn  in  m  tfnodiiy  axpnndins  dIvMon  of  nwr  company— «  4ivWM 
with  M  yoort  of  tvccotcfol  oporotiM  in  Iho  prodsiM  inttnimont  ftoW. 
Wo  offor  many  odvantapoo  to  thoco  who  join  oor  orponiiotion— 
SALARY  incrocMot  oro  bcnod  m  morit  and  initiotivo  .  .  .  two  wooho 
VACATION  wMh  poy  .  .  .  HOSPITAUZATION  BENEHTS  .  .  .  UVINO  and 
RECREATIONAL  EACILITtES  aro  among  tho  boct  onywhoro  oiMg  Lpka 
Michigan  .  .  .  ROSITIONS  ARE  KRMANENT  dwo  to  long^ngo  monofac¬ 
twring  and  dovolopmont  program*  ...  in  short— hor*  at  our  "AC" 
Milwawhoo  plant  yoo  got  small  company  advancomont  opportuniti**  with 
largo  company  omployo  bonofits  .  .  .  EXPENSES  inddont  to  intorviow* 
oro  all  obsorbod  by  u*. 

For  loss  oxporioncod  onginooring  graduotos,  wo  hovo  a  Junior  Enginoor 
Training  Program  which  makos  it  possiblo  for  you  to  bocomo  ocquoinlod 
with  oil  phoso*  of  our  company  .  .  .  yew  can  also  toko  advantogo  of 
oducotional  opportwnitios  for  advancod  dogroo*  at.Marqwotto  University 
and  tho  Univo^ty  of  Wisconsin. 

Wo  ontwor  ALL  inqwirio*'.  .  .  writo  or  apply 

AC  sum  nuo  division 

GENERAL  MOTORS  CORPORATION 

I93S  i.  KINIIWOITH  PlACi  •  MILWAUKEE  2,  WISCONSIN 


•  For  rocont  coRogo  grodwatos,  hero  aro  positions  with 
■  chollongo  — 

ASIIGNMINT  —  y*»  will  onUt  In  tho  Inttollallon,  oporetlon, 
onO  molnlononc*  of  evr  oqwipmoni  ol  aircraft  plonli  and  Air 
Fore*  botoc.  Tho  work  will  Inciwda  Holton  botwoon  AC  and  tho 
evttaaor,  trotnino  of  ewilomor  portonnol,  onalyilt  of  problonit, 
and  roconiniandatlani  for  Improvomanti.  In  thoto  potitioni  yew'll 
eols  invalwoblo  axporlonco  in  oil  phoiot  of  both  onsinoarinf 
and  monufoctwrint. 

YOUR  BACKGROUND  —  yowr  oducetienol  backsrewnd  con  bo  in 
any  of  tho  floldt  of  At,  EE,  ME,  Phytict,  or  oqulvolont.  To  bo 
tvccoufwl  in  Ihoto  potifient  yew  tliowld  have  a  doRnito  Inlorott 
In  poopio  at  indlvlduoli  and  bo  wlllint  to  rolocato  to  flold 
aultnmontt.  AAorriod  (non  on  rofulor  onisnniont  have  thoir 
fomlllot  with  thorn. 

TRAININO  —  rooordloit  of  yowr  bockgrovnd,  our  thoorotlcol  and 
oppllod  in-plant  tralnlnf  (hero  in  Mllwawkoo)  will  proparo  you 
for  thoio  ouisnmontt. 

In  addition  to  yowr  tolery,  yow  will  rocoivo  a  field  ollewanco  — 
and  a  lubttantial  bonut  if  toloctod  for  evortoai  atilgninonl  .  .  . 
if  yow'ro  looking  for  on  opportunity  with  a  "protont"  and  a 
future  write  wt  for  further  facts. 


ELECTRONIC  ENGINEERS 

Excellent  Positions  In  Research  &  Development 

Our  Modorti,  well  oquippod  Laboratory  has  desirable  openings  for  qualified 
graduate  Electrical  Engineers  capable  of  working  on  advanced  projects  in  the 
Radio  and  Electronic  Fields. 

Interesting  Assignments  in: 

MICROWAVE  LINKS  •  PULSE  NETWORKS 
RADAR  •  DIRECTION  FINDERS  •  VIDEO  SYSTEMS 
AIR  NAVIOATION  SYSTEMS  •  ANTENNAS  •  COMPUTERS 
8UIDED  MISSILES  •  MICROWAVE  AND 
QAS  DISCHARGE  TUBES  •  DIELECTRICS 


FTL  Offers  you 


•  A  Long  Range  Frogrom 

•  Opportunity  to  advance 

•  Generous  Employee  Benefits 


•  Postgraduate  Facilities  Near-by 

•  Suburban  Location 

•  Convenient  to  New  York  City 


Minimum  Requirement:  B.S.  in  Electrical  Engineering 
Send  complete  Resume  to  Personnel  Manager 

Federal  Teleconnunicatioii  Laboratories,  Inc. 

500  Waahington  Avenue,  Nutfey,  New  Jersey 

Am  Aggadotg  of  the  Intornotlonol  Tolephooe  end  Yolsgrnph  Corporotlon 


STAVID 

ENGINEERING,  INC. 

has  openings  for 

GRADUATE 
ELECTRONIC  and 
MECHANICAL 
ENGINEERS 

Ixporionc*  in  Dosien  ond  Dovslopmant  of  Rodot 
and  Saner  noettMry. 

Brood  knowlsdg*  of  Soorcb  end  Firo  Control 
Systoms;  Sorvo  Mocbonhmf,  Spociol  Wsopons, 
Mkrowovt,  Antonno*  and  Antonno  Moonts,  ote. 
Mscbankol  Cneinsor  tkoold  oIm  have  ospori- 
onco  in  packaging  of  Eioctraaie  Eqaipmont  to 
Gov't  spocificotioas  inclwdiag  dosiga  of  coni- 
pkn  cobinots,  shock  mounts  and  swey  brsMO 


FIELD  ENGINEERS 

Qaalifisd  to  instruct  in  tho  oporatioa  and  so- 
porvisa  installotiea,  mointanenc*  end  ropoir  of 
Rader,  Sonar  ond  ailkd  oloctroak  aquipoMOts 
in  tho  FiaM. 

A  chooco  to  grow  with  o  yoong  end  prsgrassive 
company;  salary  and  odvoncomant  common 
soroto  with  ability;  libarol  vooetioa.  sick  loovo, 
9  paid  boHdoys,  groop  lifo,  skfcnos*  ond  ecd- 
dent  insorenc*  plon*,  ond  o  worthwhila  ponsioo 


PgtsimiI  Office,  201  W.  Seveith  St 
PMrfieM,  N.  J.  •  Tel.  PL  6-4N6 


iofy,  7953  — ELECniONICS 


SEARCHLIGHT  SECTION 


ELECTRONICS  ENGINEERS 
WANTED 
SOUTHERN  CALIFORNIA 

Altractlv*  opportunitioi  olforod  to 
Enqinoort  axporloncod  in  and  quali- 
fiod  to  dotlqn  aiicroit  flush  antsnnas 
and  radomss. 

Compists  modsrn  lacUittos  for  lab¬ 
oratory  tostlnq  and  OTaluation  orail- 
ablo. 

Salary  dspsndsnl  upon  •xporlonco 
and  ability. 


Contact  Mr.  J.  C.  Buckwaltor, 
Chtoi  Enqinoor 


DOUGLAS  AIRCRAFT  COMPANY.  Inc. 

LONG  BEACH,  CALIFORNIA 


w 

EppErtinities  fEt 


JUNIOR  ENGINEERS 
withnewBendixplant! 


Hers,  indacd,  art  eat- 
itanding  opportunititf 
for  rtcent  college  grad- 
MOfet.  In  this  new, 
tost  •  growing  Bendix 
Division,  the  fnture 
holds  advancement 
commensurate  with 
your  ability  to  assume 
additional  responsibil¬ 
ity.  Fascinating  work 
on  NEW  ELECTRONIC 
PRODUCTS.  Good  sala¬ 
ries,  paid  vacations  and 
holidays  and  ideal  liv¬ 
ing  conditions  in  beou- 
tiful  suburban  area. 


I  BENOIX 
1  YORK  ALSO 
i  NEEDS 
I  ENGINEERS 
1  AT  THE 
!  INTER- 
1  MEDIATE 
I  LEVEL' 


AVIATION  CORPORATION 
YORK  DIVISION 


Ptiona:  York  S521  York,  Poittia. 


An  Engineer  Anonymous  is  one  of  those  capable 
men  with  good  potential . . .  confined  to  routine  assignments 
that  offer  little  challenge  or  opportunity  to  move  ahead. 

There  are  no  Engineers  Anonymous  at  Magnavox! 

Magna  vox  is  a  medium-sized  organization  with  a 
closely-knit  engineering  staff  working  under  conditions  most 
engineers  consider  ideal. 

New  engineering  laboratories,  top-notch  model  shop 
facilities,  a  complete  drafting  department,  and  a  chemical 
engineering  department  which  cooperates  on  all  material 
problems  —  these  allow  the  Magnavox  engineer  to  concen¬ 
trate  on  the  more  creative  aspects  of  his  work.  And  an 
ably-staffed  test  equipment  design  section  handles  all  test 
equipment  design  problems  —  factory  as  well  as  laboratory. 

With  such  fine  facilities  at  their  command  . . .  with 
active  encouragement  and  recognition  by  management,  it  is 
not  surprising  that  Magnavox  engineers  have  contributed 
many  ‘firsts"  in  radio  and  television,  and  are  today  among 
the  leaders  in  the  electronics  industry. 

Consider,  too,  the  unusually  generous  insurance  and 
retirement  plans  which  rank  with  the  best  in  ail  industry. 

You’ll  be  interested  in  the  many  advantages  offered 
by  Fort  Wayne,  Indiaiu,  called  ‘'The  Happiest  City  In  the 
U.  S.”  by  Look  Magazine,  an  ideal  commnnity  for  a  well- 
integrated  family  life. 

-  OPPORTUNITIES  ARE  GROUND  FLOOR  IN  THE  FIELDS  OF:  — 

Radar  Synchros  —  Servo  Systems 

Radio  —  Commercial  and  Military  Magnetic  Devices 

Television  —  Monochrome  and  Color  Electro-Mechanical  Devices 
Magnetic  Amplifiers  Navigational  Aids  —  Fire  Control 

DESIGN  —  DEVELOPMENT— CIRCUmrr 
Electrical  Engbieirs  —  Mccbanical  Engineers  —  Physicists 


Please  forward  conpleto  resnaic  to: 

MR.  BYRON  D.  SITES 

iw  MAGNAVOX  COMPANY 

PORT  WAYNI,  INDIANA 


IV7 


ELECTRONICS  — 1953 


SEARCHLIGHT  SECTION 


Ofip^ontcaUtie^  ^ . . . 


yw-  f  ^  ,  Vr  fe^  V-  ' 


'•  ..‘**-'  .r  ^  -  ’V  >-^  '*«*  *  *<4^^ 


*  <  ■*' 

V,  > 


electrical  engineers 
mechanical  engineers 
mechanical  designers 


in  the  field  of  electronic 
computers  and  associated 
equipment  for  use  in  busi¬ 
ness  machines. 

Write,  giving  education 
and  experience  to  Employ¬ 
ment  Manager. 

Reply  to  Department  A. 


THE  NATIONAL  CASH  REGISTER  COMPANY,  Dayton  9,  Ohio 


Electronic  Designers 

OMt^n  of  maclMHlcal  onG  •iMtrtcol 
cemeonantt  end  choasit  in  UHF  and 
mlcrowava  ayttams. 


WHAT  MAK£S 


Radio  Engineers  /  kollsman 

Davaloeniant  of  radio  and  radar  m 

comeonanH  and  ayatams.  /  A  FINE  PLACE 

Engineers  /  jo  h^ork? 

Doaien  af  con»eananta 
for  moenotic  dafiac-  t 

fion  of  Carliodo  Ray  A 

Tuboa.  # 


m  Partly,  it’s  the  pride  of  belonging  to  the 
m  organization  which  designs  and  manufac- 
m  tures  America’s  finest  aircraft  instruments 
m  ...  a  progressive,  growing  organization  in 
m  which  there’s  every  opportunity  to  advance. 
m  And  a  big  part  of  it  is  in  the  spirit  of  coopera- 
m  tion  and  friendliness  which  prevails  among 
K  Kollsman  men. 

r  Not  to  be  overlooked  is  the  convenient  location 
in  a  quiet  residential  secdon  of  New  York,  only 
20  minutes  from  the  heart  of  the  city  .  .  .  and  the 
many  liberal  benefits  such  as  paid  life,  hospitalization, 
sL'xgical,  accident  and  health  insurance. 


KOLLSMAN  INSTRUMENT  CORP. 

80*08  45fh  Avenue,  Elmhurst,  Long  Island,  New  York 


WANTED 

ENGINEER  WITH 
EXPERIENCE  IN 

VHForUHI 


iRiRrMtiRf  (rNllTR  wmS  oitk  Mm  omt 
rtMRrcifRl  md  yf*|mshr«  fiiM  hi  Hw 
fitid  tf  MrriiiM  «a«ipnMl. 

Tkii  pMiliM  h  yrflRRMRt.  It  will  Rlftc 
wtry  •yy«rt«iiitT  fw  MdiMitW  otfoott- 
iRMi  tnd  f*r  drvtl«pi*|  •  taccMtfal 

CRTMT.  Tkt  piMt  it  RRW  hWMd  i«  • 

amrly-ecRuirtd  lariRr  b«ildi*|,  Mly  21 
MilM  IrMR  dtwRlniR  Nrw  Ywfc  tity.  Tk* 
MrrwRdiRp  Md  ihMiplMr*  ar*  ithRelf- 
lia|  Md  cmimM. 

Attroctive  Salory 

Write  stating  quaUReations. 

ILONDER-TONGUE  LABORATORIES 

526*536  NORTH  AVENUE 
WESTFIELD,  NEW  JERSEY 
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ENGINEERS 


Unusual  Opportunities  for  fAen 
with  Long-Range  Plans 


•  W«  or*  one  oi  the  leading  Electronics  firms  In 
the  Chicago  area  and  require  Design  and  Devel¬ 
opment  Engineers  with  from  3  to  5  years'  ex¬ 
perience.  Positions  also  available  at  Prolect 
Engineer,  Engineer  and  Junior  Engineer  levels. 

We  will  consider  men  with  the  necessary  expe¬ 
rience  and  ability  who  ore  ready  to  take  on  the 
responsibilities  oi  these  openings.  The  men  se¬ 
lected  will  be  given  intermediate  and  advanced 
level  assignments  in  our 
well-  equipped  Television, 

Radio,  and  Government 
Equipment  Laboratories. 

We  ore  located  in  the 
northwest  section  oi  Chi¬ 
cago  where  living  and 
working  iadlities  ore  sec¬ 


•  Oar  reqairamantB  concern  oxporlonco  In  all 
phoso*  oi  the  doToIopmonl  oi  monochromo  and 
color  TV  rocoiroro  •  color  qonoratlng  oqolpmont 

•  UHF  •yatoms  •  radio  rocolTon  (broadcoat  or 
military)  •  radar  ayatoma  •  and  laboratory  toat 
oquipmont 


ond  to  none.  We  ore  within  easy  access  oi  all 
shopping  centers  with  convenient  city  trans¬ 
portation.  Close  by  ore  many  suburbs  where 
one  can  live  and  commute  back  and  iorth  In 
a  short  time — adjacent  to  all  great  centers  oi 
learning. 

Our  company  has  a  long-range  program  oi  de¬ 
sign  and  development  in  which  you  may  particle 
pate  ...  all  positions  ore  permanent 

We  suggest  you  write 
Mr.  Walter  Weeker,  Per¬ 
sonnel  Division,  giving 
educational  qualifications 
and  related  experience. 
Interviews  will  be  ar¬ 
ranged  at  your  conveni¬ 
ence. 


Admiral  Corporation 


3800  W.  Cortland  St. 
Chicago  47,  Illinois 


ENGINE 

:RS 

SYSTEMS 

RADAR 

BACKGROUND: 

Rnpeatlbla 

SERVO 

PMitioatopM 
for  top  l^tl 
davtlopmoNt 
oad  prajtct 

COMPUTER 

taglMonwItfi 
practical  and 
rosoarck  txpt- 
rknet  in: 

1  Advanced  Electronic  Circuits 

and  Systams 
Mkrowava  Radar 

Microwava  Racaivert 
and  Trantmittara 
Alto  InglnooHog  Dotlgo  and  Aitalytlt 
rolothtg  to  lloUt  fuefc  a*;— 
Analoaua  and  Difitol  Campatan 
Sarvomocltanianit 
Co  m  m  unkotiom 
Navipatlan 
rira  Control 


Roquiromonti  tmpbatizt  ad- 
vanetd  onalrticol  and/or 
Mnogomtnt  oxporionco  on 
comploK  oloctronic 
and  oltclro-mockonicol  iy>- 
tonu. 

Kindly  Mod  roMOM  and 


7a 
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Pleasant  Working  Conditions 

So  we're  exaggerating  a  little!  If  you  want  to  get  technical  about 
it  (and  you  probably  do)  your  life  at  our  company  won't  be  quite 
this  cushy.  We  can  promise  this  though— even  the  sky's  not  the  limit 
for  future  opportunity.  You  work  with  o  congenial  group  of  engineers. 
People  will  listen  to  your  ideas.  The  boss's  door  is  always  open. 
Who  you  ore— You're  an  Electronic  or  AAechanicol  Engineer.  You're 
experienced  in  air  communication  and  navigotion  circuitry  and 
development.  You  have  worked  with  low  or  high  frequency  circuits, 
instrumentation,  component  utilization  or  associated  problems. 
What  you  do  now— Simplel  Just  contact: 

Arthur  E.  Harrison,  Vice  President,  Engineering 

Mfllcox  Electric  Company,  Inc. 

Fourteenth  &  Chestnut,  Kansas  City  27,  Mo. 


ELECTRONICS  — Jidf,  tfSS 
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•  TV  RECEIVER  DESIGN  ENG. 

•  ELECTRONICS  ENG. 

•  FIELD  ENGINEERS 

•  TEST  &  INSPEaiON  ENG. 

•  COMPONENTS  ENG. 


Vott re  needed  to  work  on;  Rodor,  G.C.A.,  Mobile 
Rodio,  Auto  Radio,  Airborne  Communication  &  Naviga¬ 
tion  Equipment,  Televition,  Antennot,  Microwave  Equip¬ 
ment,  Servo  Mechanisms  ond  Guided  Missiles. 


Write, 
Wire  or  Phone 
MR.  E.  O.  COLE 
Dept.  J 


You  will  benefit  from  high 

woges,  o  modern,  air-conditioned 
plant,  paid  vacations  ond  holidays, 

group  insurance  ond  o  good  chance  DIVISION  OF  BENDIX  AVIATION  CORPORATION 
for  odvonctmont. 


~Bendi)(  l^adio 


Housing  immediotely  available  In 
the  beautiful  suburban  and  county 
oreos  that  surround  the  Bendix 
Radio  plont. 


Baltimor«>4,  Md.  Phone:  VAIley  3-2200 
Makm**  a/  iU»  Wo^ldX 


UHF 

and 

MICROWAVE 

ENGINEERS 

This  rapidly  growing  Organiza¬ 
tion  in  south  central  Wisconsin, 
approximately  100  miles  from  Chi¬ 
cago,  has  several  openings  for 
Junior  and  Senior  Engineers  in  the 
U.H.F.  and  Microwave  fields. 

UNUSUAL 

SALARY  OPPORTUNITIES 

exist  under  ideal  working  condi¬ 
tions  in  large,  well-equipped  labo¬ 
ratories.  Personnel  l^nefits  such 
as  sickness,  accident,  and  life  in¬ 
surance  in  addition  to  a  very  lib¬ 
eral  pension  system  are  offered. 

For  more  information  concern¬ 
ing  the  positions  that  are  open 
we  invite  you  to  write  to  Personnel 
Director,  Department  A. 

GIBBS  MANUFACTURING  & 
RESEARCH  CORPORATION 

Janesville,  Wisconsin 


IngincoYS 

w  •  Hectrlcal 


e  Mechanical 

e  Sewn  EnR^neers 


Electrical  Enjlneers 

e  Chemical  Enilnaers 

e  Physicists 


divers.fitd  reseo 


The 


programs 

molpof  f 

«  J«rch  laboratory 

CO.  and 

45J  Swoon  Av.nu* 
^kloondrio,  Virginia 


now  in  progress 


The 


E-T 


ELECIRO-MECHANICAL 

DESIGNER 

RequirM  thorough  knowlodgo  of  hy¬ 
draulic,  pnoumotic  and  electric  eerro- 
mechaniame  for  work  on  gas  turbine 
control  systems.  Three  to  five  years 
experience  in  design  and  development 
of  electro-mechanical  control  devices 
such  as  relays,  solenoids,  actuators, 
pressure  switches,  regulators  and  in¬ 
struments  of  aircraft  guality. 

Unusual  opportunity  for  guolified  en¬ 
gineer  seeking  responsible  position  with 
a  progressive  yet  informal  company  in 
sunny  San  Diego.  Outstanding  em¬ 
ployee  benefits  including  profit  sharing, 
low  cost  group  insurance  and  medical 
care,  free  polio  insurance  to  oil  em¬ 
ployees  and  their  families,  paid  tuition 
for  university  night  school  courses, 
periodic  salary  merit  and  adjustment 
reviews,  paid  vacations,  and  many 
others. 

WR/Tf  TO 

SOLAR  AIRCRAFT  CO. 

2200  PACIFIC  HIGHWAY 
SAN  DIEGO,  CALIF. 
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^nexceded  Opportunity 

Jor  profe66iona{  growth  .  .  . 

ELECTRONIC 

ENGINEERS  &  PHYSICISTS 

IN  RESEARCH  AND  DEVELOPMENT 

GUIDED  MISSILES  •  RADAR  •  SOLID  STATE  PHYSICS  • 
VACUUM  TUBES  •  ELECTRONIC  NAVIGATION  • 
TELEVISION  •  MICROWAVES  •  ANTENNAS  • 

RADIO  •  COMPUTERS  •  TRANSISTORS  • 

OmCl  INQUIRIES  TO: 

THE  EMPLOYMENT  DEPT. 

^  CAPEHART-FARNSWORTH 

\  CORPORATION 

FORT  WAYNE,  INDIANA 


SyMami  (nginoaring 


Syiftmi  Oavatggmanr 


Analyti* 
Ceordi  nation 
Ivoluntien 
Planning 
StwdiOf 


Fwndamantnl  Davalapmant 
Circuit  Dofign 
Mochnnicnl  Dacign 
Equipmant  Davalapmant  . 
Piald  Tatting 


Writt,  giving  full  dctaiit  •/  MiHC«(i«n  and  MpananM  to: 

BELL  TELEPHONE  LABORATORIES  l>r. 

Employment  Director,  Box  2,  New  York  14,  N.  Y. 


RADIO  and  TV  ENGINEER. 

Iiiterwtl*|,  tamitiimt  M.  tMtlng  ant  nnalyiiiM 
TV  Mt*.  FM'AM  rawhan.  hlfli  fMallty  MaM 
acaltaiaat,  ala.  la  NVC  lab.  Datraa  aad  3  m 
axtarlanaa  la  lataatry.  Faailllar  with  IRC  tad 
atathaCt.  Salary  eaaiaiaatarala  with  ability  aat 
axparlanaa.  Saab  rwaaM. 

P-8184,  Elactronlcs 
310  W.  43  8t..  New  York  34.  N.  T. 


MICROWAVE  ENGINEER 

for  produetlon  daglqn  cmd  dorolapaonl  M 
wovoquldo  ayatanM,  Uyatron  oaeUlatora, 
ottonuatoro,  mckio  boitao.  Sand  roanma 
lo  Poraonnol  Maaaqor. 

VECTRON,  INC. 

400  Main  Stroot  Waltham,  Mott. 


M  Telepkm  lakmiom 

has  career  openings  for  experienced 


electrical  engineers 
mechanical  engineers 
physicists 


For  work  on  GwMad  MlMlIct,  Radar,  Fire 
Coalrol  and  Underwater  fiyatema  In  New 
Jeney  (*0  miltt  from  New  York  Cit^). 


The  company  that  ha*  pioneered  many  of  the  major  devel¬ 
opments  in  the  field*  of  communications  and  electronics  now 
otters  you  an  opportunity  to  Join  its  staff.  Here  you  will  sain 
invaluable  experience  and  great  satisfaction  through  the  chal¬ 
lenging  diversified  nature  of  the  work.  To  <|ualify,  you  mutt  be 
a  college  graduate  (preferably  not  over  40  years  of  age)  with 
related  experience  of  the  following  types; 


UHF-VHF 

SENIOR  ENGINEERS 

WE  ARE  LOOKING  FOR 
ENGINEERS  FOR  OUR  NEW 
ELECTRONIC  RESEARCH  AND 
DEVELOPMENT  DIVISION. 


THESE  ARE  THE  REQUIREMENTS: 

3  to  5  raara  gnauina  dnaign  and  davalop- 
mant  axpnrinaco,  apncioliaiim  la  VHP  mad 
UHF  mnoaurementa,  ond  eomponani  and 
tunar  anqinonrlag  projacia. 

Good  thnoraticiana,  but  with  aelid  prac- 
liecU  axpnrinnca  and  axeallanl  raeorda  of 
achiavamant.  Prafar  gradnata  Elactrlcal 
Engioaara. 


THESE  ARE  THE  ADVANTAGES: 

A  ground  floor  coanoetioa  la  tho  now 
rasoorch  and  davalapmant  division  of  on# 
of  tbo  oldoat  and  most  highlv  rsgordsd 
memufaclursra  of  radio  and  tolovlsioa  com- 
ponsnit. 

Tho  opportunity  to  work  in  a  fully  oquippod, 
eomptololy  modom  rosoarch  lolMrotory  on 
ponnemoat  long  rongo  commoreial  projocta. 

To  work  dlroetfy  with  promlaoal  oloctrooie 
roaoorcb  diroctor,  who  will  oncourago  and 
givo  full  coaaidoratioa  to  your  idooa. 

To  lecato  In  on#  of  tho  many  doairablo  nub- 
orbaa  rosidonlial  eomnunltioa  adjacont  to 
PbUadolpbla  and  within  ooay  driving  dio- 
toaeo  of  tho  aooahoro. 

ADDBSSS  UPUKS  TO: 

RADIO  COMIEIISER 
COMPANY 

Davis  &  Copewood  Sts. 
Camden  3,  N.  J. 


•  ELECTRON  ICS  —  Jufy,  1 953  461 

S 

I  _ 


RESEARCH  ASSISTANTSHIPS 

Ph.D.  candidates  in  chamittry  and  M.S. 
candidates  in  chemistry,  electrical  eagineering 
(Electronics),  chemical  enflineering,  physics  and 
geology  ore  wanted  by  the  Institute  of  Science 
and  Technology,  Universi%  of  Arkansas,  Fay* 
cttavllle,  Arkansas. 

These  positions  provide  part-time  research 
duties  with  time  for  ocademic  work  toward 
odvonced  degrees.  Stipends  are  up  te  S2,tS0 
for  12  months.  Nonresident  fees  ore  waived. 

W.  W.  GRIGORIEFF,  Diractar 
INSTITUTE  OF  SCIENCE  &  TECHNOLOGY 
UNIVERSITY  OF  ARKANSAS 


HOUSTON,  TEXAS 

ProcUion  aqulpmant  monufacturar 
BPoda  qualliiad  axpariancod  anqi- 
naar  for  audio  and  sub-audio  trcnu- 
iormar  dosign  and  dawalopinant. 
Exparlancp  with  high  parmoabiiity 
alloys  daslrabla.  Knowledgn  oi  mog- 
nptic  circtiitry  must  bp  suifidont  ior 
dawalopmani  work  on  ino^Botic  oni' 
pUilprs.  Salary  commansurata  with 
ability. 

SOUTHWESTERN 
INDUSTRIAL  ELECTRONICS  CO. 

P.  O.  ROX  ISOSt,  HOUSTON  It,  TEXAS 


Engineers 

Research  &  Development 
Electronic  Organs 

Well  rated  company  also  hos  govern¬ 
ment  prime  contracts. 

Reasonable  rental  housing  available. 
Write  giving  hill  detail* — education  ond 
experience. 

CENTRAL  COMMERCIAL  INDUSTRIES 

121S  W.  Washington  Blvd. 
Chicago  7,  III. 


ENGINEER 

Opening  lor  qualified  engineer  with  inter¬ 
ests  in  field  oi  resistor,  rheostat,  switches 
cmd  allied  components  monuiocture.  Ex- 
perienee  in  design,  selection  of  materials 
and  production  tooling  rogulred.  Attractiye 
working  conditions,  excellent  opportunity 
with  medium  sited  manufacturer.  Please 
giwe  full  details  oi  training  and  experi¬ 
ence:  state  salary  desired. 

P-8130,  KIrctrunics 

SIC  N.  Michigan  Ave..  Chicago  11,  III 


ELECTRONICS  ENGINEERS 

Experienced  In 
Any  One  of  the  Following: 

1.  Electron  Gun  Design  and  Engineering 

2.  Cathode  Roy  Tube  Engineering 

3.  Electronic  Test  Equipment  Design 

4.  Cathode  Ray  Tube  Quality  Control 

5.  Screen  Engineering 

6.  Aluminizing  Engineering 

THESE  ARE  EXCELLENT  OPFORTUNITIES 
WITH  A  LARGE  PROGRESSIVE  MIDWEST 
CATHODE  RAY  TUBE  MANUFACTURING 
PLANT. 

Send  Complete  Resume  and  Salary  Desired 
To  Box 

P-7PS8,  Electronics 

S20  N.  Michigan  Ave.,  Chicago  11,  III. 


ELECTRONIC  ENGINEERS 

FOR  DESIGN  A  OSVSlOFMtNT  WORK  IN 
RADAR 

COMPUTERS 

DIOITAL  TICHNIOUBS 
with  m  yeung  pregrettlve  tesepny, 
send  retumb  ef  experlencn  and 
edueat len, with  salary  requirements 

te 

Electronic  Enjineerinj  Company 


New  “SEARCNU6HT”  ARvertisements 

received  by  July  2nd  will  appear  la  the 
AuQiist  issue  subiect  to  limitations  ot  spoee 
available. 

ELECTBONICS 

390  Weet  Elnd  8t.  Hew  York  M.  N.  Y.^ 


•M  MVW  atvaiase  »tnt  let  cMtui  4  cstweaai* 
MMie*  i-rsn _ 


tUVO  lUNPUHLR  DISH 
OMPOKRT  DEVaOPMI 


ELECTRICAL  and  aECTRONIC 
ENGINEERS 

Excellent  opportunities 
in  the  field  of 

AHNO  AMPilHFR  DFSItR 
CN 
IT 

tOnPMHI  DESIGN 
Sn'ior  sod 
Jn'ior  bg'HNn 

WtHa,  ghiitg  Ml  details  to: 

Personnel  Director,  Dept.  A, 

GIBBS  MANUFACTURING  AND 
RESEARCH  CDRPDRATION 

Janesville,  Wisconsin 


(ELECTRONIC  EN6INEERS 

EE  or  ME  degree,  minimum  3  years'  experieace  in 
research  and  deveiepment  work  invotving  circuit  de- 
veiepment,  torve-meebanisms,  unoiogue  computers  er 

•  reiuted  equipmant. 

FIELD  REPRESENTATIVES 

A  few  openings  for  graduate  oMinaert  only  with 
bockgreu^t  similar  to  above.  Continental  U.S.A. 

What  You  Can  Expect  at 

General  Precision  Laboratory 

A  progressive  group  of  young,  successful  men,  firmly 
established  as  designers  and  manufacturers  of  elec¬ 
tronic  equipment  ...  a  medium-sized  staff  in  which 
you  receive  individual  recognition  ...  a  policy  of 
promotion-from-within  that  helps  qualified  men 
move  ahead  swiftly  ...  a  modern  laboratory  located 
in  a  pleasant  suburbon  community  ideal  for  family 
living. 

fxpanses  will  be  paM  for  guafWied  appli¬ 
cants  who  come  for  interview*.  Please  sub¬ 
mit  complete  resume  to:  Mr.  H.  f.  WAPl 

GENERAL  PRECISION  LABORATORY 

INCORPORATED 

A  Subsidiary  ef  GiMlRAL  PRECiSiON  CORPOHATION 

63  BEDFORD  ROAD.  PLEASANTVILLE,  NEW  YORK 


DEVELOPMENT  ENGINEERS 
PRODUCTION  ENGINEERS 
TECHNICIANS 
DRAFTSMEN 


SEARCHLIGHT  SECTION 


AUEN  D.  CARDWEU  MFG.  CORP. 

Ploinville,  Connecticut 


Coreer  Opportunitiae 
With  Old  btobUshad 
Central  Coonecticul  Firm 
Interesting  Prelects 
Top  Sdorlas 
Suborboa  Living 
We  Need  Man  Experienced 
In  Servo  Mochaaitms 
UHT,  VHF,  Miceewavo, 
Roceivars,  Troasmlttars 
Varioble  Copodtors 

Replies  Held  In  Strict  Coniidance 
Write  Or  Phone  ColJact 
Personnel  Mgr. — Sherwood  7-2741 


402 


July,  J953— ELECTRONICS 


\Vt  ntwtr  than  radar,  sanar,  laran  and  TV  * 

Its  camnitrcial  uses  are  almost  limitloss  Insuictm 

Ifs  tho  fast-frowinf  Hold  in  which  Sparry  Miasukii 

ultrasanic  aquipmant  is  paramaunt  And 

CONTIOL 

SIMAC,  th*  mett  advwMcnil  mstherf  f«r  non* 
d*strw<tiv«  tmtHmff  of  iNOtol  oml  offcor 


Sperry  Produas,  Inc.  now  offers  you  an  opportunity  to 
diversify  your  experience,  to  join  an  expanding,  completely 
independent  organization,  if  you  have  had  experience  in 
planning,  design  and  development  of  circuits  for  gating  and 
timing,  pulse  generation  and  amplification,  sweep  genera* 
tion  and  amplification  or  servo  mechanisms  applications. 

#  Work  for  a  smaller  companr  ia  which  your  ability 
can  be  recognized  quickly,  your  talents  can  thrive, 
m  Move  your  family  to  Danbury,  Conn,  in  the  foot¬ 
hills  of  the  Berkshire  Mountains,  lass  than  2  hours 
drive  from  New  York  City.  Moving  expenses  paid. 

find  out  more  about  ovoifobfa  posftiotis; 
sand  compfata  rasuma  to  W.  J.  Notebar. 


SEARCHLIGHT  SECTION 


. . .  ^»  invitation  to 
Cxpariaacad 

ELECTRONIC 

ENGINEERS 

and 

PHYSICISTS 

Wo  hoTo  aoToral  positions  of  toehnicol 
loadorship  orvetilcibio  in  our  qroarhoq 
Gnldod  Miaailo  Divialoa.  AppUcaats  must 
havo  ovor  lour  yoors  axpOTonoa  aad/or 
odatmood  doqroos  ia  oithor  missilo  quid- 
(zaco  aystoms,  rador,  aarvomocbaalsaaa, 
firo  ooatrol  computors,  or  tj.  H.  F.  toeh- 
aiquos. 

Our  plcrat  is  locatod  la  boctutiful  suburboa 
St.  Louis,  wharo  you  eoa  oaioy  tho  com¬ 
forts  of  "couaty"  Uviaq  with  ooay  oceoaa 
to  'Isiq  city"  shopplaq,  oatortalalaq,  modi- 
cal  oad  oduectnoaol  iacilitios.  Moviaq 
ollowaaco  for  quedifiod  opplicoats.  Our 
Hosisiaq  RoprasoataUvo  wiU  assist  you  ia 
rolocatiaq. 


Address  repftes  to: 
Technical  Placement  Supervisor 
Box  516,  St.  Louis  3,  Mo. 


.M?D0MELL 


'otd&ofi 


ENGINEERS: 

what’s  simac? 


ENGINEERS 


PHYSICISTS 

BS-MS-Ph.D: 

tesponsiUe  positioiis  in  mechonicel,  elec* 
trkol  or  electronic  engineering,  phytict 
er  engineering  physics  for  advanced  de* 
yelepnient  and  design  of  special  eqoip* 
meet  and  instrumonts.  Prefer  men  with 
minimani  of  two  yeors'  experience  in  ex* 
perimentol  reteorch  doeign  end  develop¬ 
ment  of  equipment,  instruments,  intricate 
meebonisms,  electronic  apparatus,  opticol 
equipment,  servomechanisms,  control  de* 
rices  end  allied  subiects.  fositiong  ore 
of  immediate  ond  permanent  importonco 
to  our  operations.  Southwestern  location 
in  medium  sized  community.  Excellent 
employee  benefits.  Reply  by  letter  giving 
age,  experience  and  other  quolificationt. 
All  opplications  carefully  considered  and 
hept  strictly  confidential. 

Ind.  Rel.  Monofor 
Research  A  Davalapneant  Dept. 

PHILLIPS 

PETROLEUM  COMPANY 

•artlaevilla  •  OklahoMu 


ENGINEERS 


Join  0  lender  in  electronic  development  and  manufacturing  in  Southern  Colifomia. 
Real  opportunity  for  expressing  creative  ability  and  accepting  professional  challenge. 


Electronic  Engineers 


Mechanical  Engineers 


QuelifiaO  oad  axpariaacad  ia  davalopmaat  af  To  datiga  alactro-machaaicel  aquipmaat  ilamt. 
fuactieael  circuitry  oad  product  datiga. 

Radio  Receiver  Specialists 

Davalop  naw  ttoadord  oad  ditpley  typat,  V.H.f.-U.H.f.  reuga.  Advoacad  con- 
captt  m  raceivar  priuciplat.  latarattiag  laug  tarm  pre)actt. 

nalataHaa  axpaaaa  allaarad  aaaaptad  aaadMataa. 

EzealUat  eaaditiaat  latludias  rtaular  advanaa  tavlaai,  kaaitti  aad  dltaMIHv  laaar- 
■aaa,  40  kaur  wtak.  tlaadard  paid  hallday*  aad  aaaual  vacattaai.  Caatral  laaatlao. 


■aaa,  40  kaur  wtak.  tlaadard  paid  katldw*  aad  aaaual  vacatiaat.  Caatral  laaatlao. 
nalacatlaa  ikaald  aat  dliturk  argaat  aillnary  proiaats. 

Sand  complato  ratuma  with  incoma  hhtery  6  requirements  te  enfineering  empleyment  i 


LABORATORIES,  Inc. 


3761  so.  HILL  ST. 


(A  Subsidiary  of  Hoffman  Rodio  Corp.) 


LOS  ANGELES  7,  CALIF. 


PROJECT  ENGINEER 

FOR  DEVELOPMENT  WORK 

Well  Mtabliehed  ontanna  company  is  vrilling  to  train  qualiiiod  electrical 
engineer  for  emtonna  dovolopment  work. 

A  minimum  oi  3  to  5  yoaro  oi  olectriced  design  background  in  roquirod. 
Experienced  in  antenna  micro-wave  plumbing  or  not  workn  is  deeirable  but 
not  oonontial. 

Salary  to  $9,000  doponding  upon  axporionca  and  oducatlon. 


30  Sylvtstcr  St. 


DORNE  &  MARGOLIN 


Westbury,  L.  I. 


ELECTRONICS  — July,  1953 


SEARCHLIGHT  SECTION 


TOP  Radio-Electronic  Volucs! 


SENSITIVE  RELAYS 


MI»MT  TVM  mtAVt 
HmCH#  Trp«  ll-4t,  RIM  •Cim  e«M«. 
nmwmtMt  •••<•  —a ntH  m 
MmR  M.  A.  rrtM  ImA 

usua  ft.A.t.T,  M.M 

MtMt  a^.R.T.*  AA  LJR 

itaaM  a.p.ft.T. 

9%mm  ty»«  mR  tCrl*  m  hmt  Am  24  ««H. 

til— ritttMit  tfuCiP.  WM  »»trf  mi  •  V.O.C.  Cmi- 
Mhamm  tfirty.  t.A.S.T.-N.O.  mm4  t^.A.T. 

•iMk  PriM  <1  9e 

N*.  IM2MA  Eack  #  ■ 


U  T.  C.  TYPE  A-25  Ht-FIDaiTY 
SINGLE  PLATE  TO  MULTIPLE  LINE 

$17.50  Value  For  $5.95 


TCS.  GENERATORS 

Hl«k  oantinuMt  Eaty  tally  MialaM4 

D.C.  fiaaaratar.  DUIatn  44*  yaltt  at  200  M.A. 
Matar  OrWaa  by  S4M  PPM  matar  (aat  far. 
althaO).  MaOa  ta  Navy  Saaat.  far  Calllat 
RaOla  TCO.  TraaiaiHttrt. 


ES  $15.00 


THOtDARSON  AUDIO  PASS  FILTER 


Bond  poaa 
•00  to  ItOO 
oycloa  la- 
pot  10000 
ohma  — 
Output 
tSOOO  Ohaia 
L«Tel  lODB 


StMk  No.  T4IS00 


TYPE  "J"  POTENTIOMETERS  HEAVY  DUTY  SWITCH 


HO  Obai-^  Wait  Ty*a  J  PaL  V  Laao  Skaft.  V*’ 
laag  Baihlaf.  CaaiaMa  arlth  Kaak. 

•taak  Priaa  AO^ 

Na.  ACI23  Each 


•craar-OrlMr 
•taak 
Na.  OTTOA 


LAB.  POTENTIOMETERS 

MODEL  200:  0  Watt  20.0M  OHM  Labaratary.  Pa- 
^ttawetar.  Raalataaaa  talaraaaa  ylai  ar  alaat 


Fhra  •Mar  bracM  wlycr.  Bakallta  abaft  H’ 
Olaai.  a  tV*’' fat- 

N.*^A  KS  $1.50 


Price  to  SS.SO  oo. 


CONNECTORS 

J.A.N.—''UG"  and  “AN"  Typoo 
For  immadiotc  tarvicc  on  all  typca  of  con- 
noefors  and  fittinoa  moefino  Ike  lattst  J.A.N. 
•poet.  Call  write  or  phone  ut. 

CerHfication  aupplied.  We  can  help  you  over¬ 
come  ahutdowna  reaultinp  from  slow  or  de- 
loyad  delivorltt. 

J.A.N.  toggle  awitchea  and  many  ether  itema 
tee. 


FILAMENT 

TRANSFORMER 

20  VOLTS  TAPPED  AT  14  VOLTS  0  20  AMPS. 
PRIMARY  TAPPED  IN  5  VOLT  STEPS  FROM 
210  TO  240  VOLTS  SO-60  CYCLE  STANCOR 
SS10496.  4"  I  S"  a  S"  HIGH. 

Na.  iyWA 


MIL— T— 27 

FILAMENT  TRANSFORMER 

PRIMARY:  107.1;  II2.I;  1174;  I22.S: 

2lt:  22S;  230  and  244  Yalta  U/W  ayele. 
SECONDARY:  O.S  Volta  •  1.4  AMPS  and  4.3 
Yalta  •  3  AMn.  Canmle  baahinta  with  aalder 
lae  tarminala.  Rated  far  cantlneMa  duty  under 
Mh.T.I27.  Claaa  “A”  Grade  I  apeea.  Hermatlcally 
aealad  aoae.  a  tVS*  a  3>A'  hlfh. 

•taek  Price  aa  efb 

Na.  SlStA  Each  #<5.9U 


MICA  CONDENSERS 


Type  4  and  A2  SOOO  Valt  Teat  Mica  Cendanaan 
Stack  Cap.  Price 

Na.  Mfd.  Each 

•274A  .002  •  .40 

427IA  .01  $1.00 


SWEEP  CAPACITOR 

4-10  MMFD.  Sweep  Gencratar  Capacitor.  Haa 
eyilndrieal  allvar  plated  ratar,  eaneentric  ta  allver 

plated  atatar  platea.  Rater  haa  hlab  aa^  ball 
baorlnpa.  Caaipletaly  cnelaaad  In  meuldad  bokcllte 
haualnp.  Ideal  tar  matar  driven  aweap  peneratera. 
Stack  Price  <9  A/k 

Na.  e274A  Each  #A.UU 


8  MFD— 220  V.A.C. 

Capaeltar.  Jf  DIam.  x  4*  hiph  can.  Bakallta  In- 
aulatcd  aeldar  lua  terminals. 

Stock  Price  W  QA 

Na.  0274  Each  9.0U 


2x4  MFD— 600  VOLT 

Capaciter  made  far  "TCS”  eeuipmant.  Mounted  la 
tranafarmer  style  ease  with  flanpe  mtp.  Case  2y4* 


HAH  4.P.D.T.  TomIc  SwHeh.  4  AMP.  •  2H 
Valt.  10  Amp.  •  124  Valt.  Slnple  Vt’  bale  manat. 
Ball  kaadla. 

Staek  Prica  C|  QX 

Na  4203A  S 


CUTLER  HAMMER  TYPE  8905K628 
4  Polo  D.T.  Neutral  Center  Toggle  Switch. 
Luminout  Tip— lot  Handle.  2  Hole  Mtg. 

stack  Prise  Cl  QC 

Na.  42tlA  Each 


RECTIFIERS 

A  preelalan  balanced  capper  axMe  daoMa  brldpe 

reetMar.  Henacd  In  a  aealad  metal  eantalnar  I'  x 
1.^'  X  I'  hlph.  Tapped  mtp  bolea  In  battom. 
DIaca  haao  vapariod  paid  cantaet  surfaeae.  Made 
by  Bradley  Labe,  ta  W.  E.  apae.  0  220004. 
Namlnal  Inppt  velta  10.4  V.A.C.  4  MA. 

Staek  Euh  Cl  SO 

Na.  42S3A  Prtea  ^ 


BRADLEY  INSTRUMENT  RECTIFIER 

BRADLEY  »CX2E4E-S9  Capper  Oxide  RscHSer. 
3  ealar  coded  Insulated  wire  leads. 

Staek  Price  SO^ 

No.  4IS4A  b  ^''9 


304TLS 

EIMAC  JAN  3D4TL‘a 
INDIVIDUALLY  BOXED  $10.95 


tranafarmer  style  ease 
X  2H'  X  r  hfth. 
Stack 
Na  S27SA 


10  MFD.— «00  VDC 

Sprapue  Na.  R2-I57.  10  Mfd.  220  VAC  400  VDC 
Capai^ar  with  Universal  Meantlnf  Rlnp.  2‘7/lir 
Diameter,  94k’  hlph.  Bakclite  insulated  terminals. 
Staek  Plica  Cl 

Na.  4944A  Each 


SPECIAL  PURPOSE  AND 
TRANSMITTING  TUBES 

Tubet  Hated  below  are  "Jon"  typed  bi 
original  boxat  and  are  new.  Some  in 
limited  quantities.  Ali  ore  etondard 
brands  such  as  RCA,  G.E.,  Nat.  Union, 
Western  Eiectric,  Mochlet,  Etc. 


Price 

Price 

Typa 

Each 

Typo 

Each 

OB3/VR90’ 

S  .65 

•14 

S  175 

CX:3/VR150 

.S5 

•16 

.95 

1R2f 

I.OO 

•37 

1.00 

1Bt3 

7.50 

•60 

4.50 

KI2/7193 

.ts 

>64 

.35 

1136 

75.00 

955 

.15 

304A 

75.00 

956 

.35 

3B7/1291 

.50 

lOY 

.35 

3D6/1299 

.50 

11GP7 

14.95 

3B<4 

5.00 

CK1090 

1.00 

3BP1 

5.95 

1616 

.75 

31 6  A 

1.15 

1619 

.15 

371 B 

.75 

1615 

.35 

4S0TL 

45.00 

1616 

.35 

5FP7 

5.00 

1B31/531A 

5.00 

705A 

1.00 

GL-«001R 

95.00 

71  ray 

40.00 

•010 

1.15 

7t4B 

3.00 

•015 

4.00 

•01 

.45 

9001 

1.50 

N7 

1.75 

9006 

.30 

'SiGNAL  CORPS  &  NAVY  TRANSFORMER 
Over  200.000  tranafermere.  chokes  eta.  Far  Sianal 
Coma  and  Navy  Eeuipmant.  Send  us  your  reeuirs. 
mentA  or  ask  far  our  eatalof  liatins,  by  Slpnal 
Carps  Numbars.  DON'T  DELAYI 


6.8  VOLT  FILAMENT  TRANSFORMERS 

Primary  IIS  Volt  60  Cycle  1600  Insulation  Throe  6.4  VoH 
Secondaries 


4.9  Volta  • 
4.8  Volts  S 
4.3  Valta  • 
Htock  No. 
StMA 


JAI  AmpA 
4A  Ampp. 
I.l  AmpA 


Heriiental  Half  Shell  Mounting.  214"  R 
2  11/16"  MounNng  Contois.  2  13/16"  x 
314"  Coro  Siso.  V4"  ohovo  Chossto.  Sodor 
Lug  Torminah — All  Torminads  Marhod. 


I  TERMS:  I 

I  Open  Accounts  to  rated  or  Acceptable  | 

I  reference  accounts.  Others  pre-pay-  m 
ment  of  25%  deposit  with  order,  bol-  N 
I  once  C.O.D.  Price  F.O.B.  Chicago  and  | 
"  subject  to  change  without  netice.  Mer-  ' 
I  chandisc  subject  to  prior  sale.  | 

*2.65  ■  ORDER  TODAYII 


Kama  Surplus  Corp. 


732  South  Shprmai  Strsat 
Chicago  5,  lilinoit 
Phonal  HArripon  7  -  5  9  2 


404 


July,  »953  — ELECTRONICS 


SEARCHUGHT  SECTION 


Approx.  VALUATION-$350,000.00  WORTH  OF  MODERN 


ELECTRON  TUBE  equimSent 

TO  BE  SOLD  AT  UNRESERVED  PUBLIC 

AIJCTIO  W 

ON  THE  PREMISES  OF 

HEINTZ-KAUFMAN-LTD.  947  BROADWAY, 

REDWOOD  CITY,  CAL.  30  Miles  So.  of  Son  Francisco,  Cal. 

On  July  14th  — 10:30  A.  M.  Sharp 


A  complete  manufacturing  plant  for  the  production  and  engineering  of  Internal 
anode,  glass  envelope  transmitting  and  special  purpose  electron  tubes.  Consist¬ 
ing  of  the  following: — Glass  lathes — Stem  Press  machines — annealing  ovens — 
wet  wheel  and  flame  glass  cutting  equipment — punch  presses — Spot  welders — 
Roll  welders — Hydrogen  bell-jars — Chemical  cleaning  facilities — Thermostatically 
controlled  bake-out  ovens — mechanical  vacuum  pumps — diffusion  pumps — Ex¬ 
haust  Power  Supplies — Transformers  &  Rectifiers — RF  induction  heating  equip¬ 
ment — vacuum  furnaces — hydrogen  furnaces — basing  equipment — production  test 
equipment — complete  sets  of  dies,  jigs  and  fixtures  for  manufacturing  many 
standard  tube  types — completely  equipped  maintenance  department — Engineering 
department  including  universal  static  test  equipment,  meter  standards  equipment, 
meter  calibration  equipment,  life  test  equipment,  drawings  and  data  of  many 
tube  types,  engineering  library — hundreds  of  other  items  too  numerous  to  list. 
This  is  an  unrestricted  Sale,  AND-TO-  BE  -  SOLD  -  IN  -  LOTS  -  SUITABLE  -  TO  - 
BUYERS  -  Present.  Don't  forget  date  of  Sale  July  14th — 10:30  A.M.  on  Premises. 


WRITE  FOR  A  COMPLETE  BROCHURE  OR  FOR  FURTHER  INFORMATION  CONTACT 

IRWIN  FRIEDMAN,  auctioneer 


764  MISSION  ST.,  SAN  FRANSCICO,  CAL. 


EXBROOK  2-5864 


ELECTRONICS  — iWr,  lfS3 


40S 


UXi.. 

uz*.. 

I4A4.. 

I4A7.. 

14B4.. 

I4M.. 

I4CB. 

I4C7. 

14E4 

I4E7.. 

I4F7.. 

14H7.. 

14J7.. 

14N7., 

14R7.. 

I4S7.. 

14W7, 


1B4*.. 

IBM 

IHM. 

IP2I., 

in>. 

IP24 

IP24. 

1023. 

1S21. 

IZ2 

2A4G 

2API 

2APS 

2B4.. 

2B22 

2021. 


.U  407. 
1.2S  4R7.. 
I.24  4S4.. 
.«•  487.. 
.74  4S7C 
.74  4SA7. 


3B24. 

3BPI. 

3022. 


404 _ 

4CB4.  . . 

404 _ 

4CaG. . 
40D4G. 
4D4. . . . 
4DSG.. 

4B4 

4P4. . .  . 

4F4G.. 
4F7  .. 
4FtG . . 
4G4G.. 

4H4. 

4H4GT 
4JS  ... 


3FP7.., 

3FP7A 

3GPI. 

3HP7. 


2E24 

2E24. 

2J2I 

2J22. 

2224. 

2227. 

2231 

2232 

2233 

2234 
2237 

2233 

2234 
2244 

2243 

2244 
2254 
22.54 
2254 
2241 
2244 
2K23 
2K25 
2K24 
2K23 


34/51 . . . 
34A5. . . . 
35B5 
34L4<;i 
3SW4.  . 
35Y4 
3SZ4G1 
35Z5GT 

34 . 

37 . 

33 . 

34/44 
41 . 


1.24  424 _ 

1.45  427  . . 

.34  4270T. 

1.35  4240. 

2.45  4K40T. 
.44  4K40T. 
.54  4K7.... 

2.45  4K7G. 
.72  4L5G 
.74  4L4  . 

.74  4I.4G  . 
.44  4I.4GA. 

2.25  41.7... 

4.25  4I.7G.. 
.43  4N7.... 


45 . 

4«Z5GT 


4304 

4AR5. 

4AS5 

4AS4 

4AS7G 

4AT4 


47.54  2  K24 


M-353 

M-3Aa 

M-360A 

M-3ao 


49120 

4921A 


0-1830.50  E8-8S.5608-8 

D-168132  E8-88V172-1 


Pb-2M 

PU2M 


PL-284 

P03M 


5DD  28“ 
TIES  ur 


TO  PRICES  SHOWN  FOR  QUANTL 
)ER  500  FT. 


OM-433 

OM-4M 


SEARCHLIGHT  SECTION 


43-lAC  I  .42  43-lRTY  5  .45  43-221’ 

43-I.5P  34  83-ISP  .45  83-22.SP 

43-IF  1.14  U-ISPN  .54 

S.1-IH  .12  43-IT  I.3H  43-143 

43-IHP  .22  H3-2AP  1.45  33-135 


FULL  LINE  OF  JAN  APPROVED  COAXIAL  CONNECTORS 
IN  STOCK  UHF—N— PULSE— BN— BNC 

•*  59  00  -2311  1141  60  UO-64/0  3  70  00-10  '<  1.40  lH  -186,  U  4  .06 1  Ur-281/U  4!  Hi 

.55  ‘  i9  H*^'***  uo  io«„  t)  :6,uo-i01/ap  .so  ,  U'.-z*t2/o  no 

J-JO-.  J  125  UO--4/0  ISO  UO-6  A/D  2.16  l'(l-107B/D2  75Mx-l'l6/tJ  ’5  LG-273/n  145 


UO-l«  (J  1641  4’0-27a/U  2  2i  IT,-R3'U 

l’4>-20B,/tJ  1«0  1J0-’2MA/T  2.05  1HM(.5/U 

r«>-21  0  85  I'd '20/6  .06  Ud-88/IJ 

la-2lA/D  180  HO-2«A'U  186  UO-87  U 

t’(l-21B/0  1.00  110-2011/0  175  00-83,0 

ro-2icyo  105  ro-;8),u  .40  ro-so  o 

00  22/0  I  30  00-Sl  O  0.76  1(V90,0 

OO-TJH/D  I.IO  00-38/0  12  60  I'O-MN  O 

EO-22<VO  l.’.iO  00-37/11  17  .!.<  I  00-102/0 
00-23/0  120  r4»-57BTI  l.s6  •  III  -103  O 


(^yO'^^TIONS^  UPON  ON  ANY  CONNECTORS  NOT  LISTED  HERE 


Tm  Pile*  Par  M  Ft. 

RCf-6/0 .  4140  00 

H0-8/0 .  180.00 

RO-7/0 .  86.00 

RO-S/0 .  100  00 

RO-O/O^ .  260.00 

HO-9A/tr .  275  00 

RO-IO/0 .  240.00 

BO-ll/U .  100  00 

RO-12/D .  340.00 


Typa  Price  Per  M  Ft. 

RfLU/U . 8210.00 

RO-17/U .  iml.OO 

RO-U/U .  000.00 

RO-IO/D .  12.50.00 


COAXIAL  CABLE 


00  RO-Si/O , . . . . . 

00  RQ-3iiC^ _ 

00  RO-34  'll . 


io,!  !H5  ‘59  i:<i-i»7B/tJ2  75  Mx-i'i6/u  75  LG-273/n  145 

•!  *5  ■‘-'H  ‘ LC;4iOA/U  1./5  ro-108'lj  2«0  1'0-1'17'U  2.8O  l’O-274'U  2.30 

1  4.-I8B/U  1  06  11(1-27  11  1J!6  ..O-eiA  U  2  10  1'0-I09,-11  210)  r(l-20l,3I  105  liO-275.'U  6..'i0 

U41-10  tJ  160  1'(1-27a/U  2  2.1  l*r,-83'U  175  CW -12l\/0  45  Ud-203/U  .65  l)''-276/U  2  75 


175  CW -123.5/0  45  Ud-203/U  .65  l)''-276/U  2  75 

160  IK1-U6/D  1.05  1TO-206/U  1*0  I’O-'MW/U  .00 

2  25  <-\V-150/U  .80  IId-2’24/0  1  15  rO-’.>04,U  .'05 

1  40  00-168  0  32  50  00-238/0  8*6  llO-386/l'  2  65 

.00  IIO-187'IT  8  75  00-215/11  2  Jt  l'O-3l0/(  2  85 

110  l'0-171  II  2.26  iifi.2,«/iT  MX-387/D  *5 

115,00-173  0  .86  00-414/0  105 

185  00-175/0  .12  2^*  Oa-40S/U  180 

80 ' 00-l78'XT  .12  00-255/'0  1.05  00-.538/0  1  85 

.68  00-177  U  .24  00-260/0  88  00-623/0  1.38 


88  00-623/0  1.38 


Type  Price  Per  M  Ft.  Type  Price  Per  M  Ft. 

Rtl-28/0 .  4475.00  RfM7/U .  4325.00 

RO-20/0 .  60.00  RG-68/0 .  60.00 

R0-44/0 .  300.00  RO-58VU _  70.00 

R0-S6/0 .  000.00  RO-50/tJ .  60.00 

RO-54iVD _  07.00  '  R0.62/U .  76.00 

RO-55/U .  110.00  ;  RO-77/U .  100.00 


CM  EQUIPMENT 

K  Bind  RF  Brad  RT-90/APS.32;  (inti  3131  Mai- 

nelron,  2K33A  Klyitron  etc.) . J650.00 

Radar  T.-ansmilter  T-85.- APT-5  3N-I600  MC— 

compirtr  . .  .  ..$175.40 

10  CM  Ciyatil  Mixar — Pound  Tvpr — tyee  N  Ottlnfa 

$19.50 

AN/APR-4  Broad  Rand  Prrr'var  and  Tiininf  Unita 
TN.I5  (3S-»$MCl.  TN.I7  (  76-300MC>.  TN-IS 
(300.  lOOOMC)  Ideal  Lab.  Receivar— Prlcai  en 
Requotl. 

3CM  P  ekun  Horn  Ant-nna  AT-48/UP . $9.SS 

lOCM  Sitnal  Renerator  I.I3)’5  . $135.00 

lOCM  Freq.  Motor  CW  rO  ADM  . 597.36 

3CM  RF  Load— 150'V.  Avq  Pwr.  T8.I48A/AP  532.50 
lOCM  RF  Land  CG-97/AP . $22.50 

PULSE  TRANSFORMERS 


UTAH  ?• 

r.  E  — K2464 
G.E.— 82488 
G.E  — K2469 
G  E  — K2744B 
G  E.— 83G827 
G.E— -68G828 
G.E.— MG929GI 
G.E.— 60GI3 
G.E.— 80GI92 
Philce— 352-7071 
Phileo— 352-7149 
Philco— 352-7150 
Philoe— 352-7178 
Phileo— 352-7190 
Philce— 352-7224 


9?'9  9310 

SS  UTAH 

AN/APN.9  I3'2-72I'0) 
AN'APN-$  (352-7251) 
AN/APN-9  (901756-501) 
AN  'APN-9  (  941756-502) 
Weitlnaheuae— I32AW2 
WoxtInfhauM— I39DW2F 
Wartlnaheua^— I60AW2F 
Welti  n(haui^—l7MW2F 
Weitiniheue*— I87AW2F 
Rairtheefl — UX-7350 
Raytheon— UX-IOOM 
W.E.— O-I6I3I0 
W.E.— D-153247 
W.E.— 0-15.3325 
W.E.— 0-144461 


FILAMENT  TRANSFORMERS 

INPUT— 115  V.,  50/60  CYCLES 

Kenyen  — $V4M  . $U.2$ 

Konyen  —  InPHt  Itt-USV  —  tec.  f V  USA  . .  .$UAt 
Amertram  —  IneHt  14$-12$V  —  4m  fV.  19M. 

InoulaMen  ISKV  RM4  tMt . $19.i4 

INPUT— 2H/2M  V..  $4/44  CVCLKSl 
OE  3.4  V.CT.ea  ItA.,  IinuI.-$KV  Enel.  CaM  42.34 
GE  SV.CT.  NT.SA I  lmnl.l.SKV  Open  Frame  $AS 
GC  4V.CT.«7.IA|lne4al.7KVOpmFrame.  4.2$ 
GE  $V.CT.  *»  7.IA.,  Ineul.-14  KV  End.  Frame  4.2S 
GC  INPUT  1M.$V..  $4/44  CYCLES;  Sm.- 

4.$V.  te  2S.MV.  hy  4  tent  Open  Frame  7.4S 
GC  INPUT  22tV  44  CVCLEti  Sm.-4V.CT., 

44  7.SA.,  Ineul.-SKV-Opan  Frame. . . .  ASS 


Terms  25%  cash  with  order,  balanct  C.  O.  0 
unltst  rated.  All  prices  net  f.  O.  B.  oar  waro- 
hoasa,  Phlla.,  Penna.,  sabjact  to  change  with¬ 
out  notice. 


•LCCTRONIC  PMlLAOtLPMIA' 


iafTr  IPS3  — aECTRONICS 


Typo  Me. 

OOA . 

OAl . 

OZ4  .... 
OZ4A.... 

IA8 . 

IA5GT... 

IA4 . 

1A7GT..  . 
IB3GT..  . 

IB4P . 

IBS  ... 
IC4GT 
1C*  .  . 

IC7G ... 
IDSGP 
ID7G  .. 
IMGT 
IRSGP.. 

IPS . 

IFSG.... 

IF4 . 

1G4GT... 
IGIG... 
1G4GT... 
IH4G. .. . 
IHSGT... 
IH*G  ... 
IH*GT... 
IJSG... 

IJ*G . 

IL4 . 

ILA4. 

ILA* . 

1LB4 . 

IUC6 . 

ILC* _ 

■  LOS... 

1LE3 . 

1I.H4 _ 

ILNS  . . 
INKIT... 
1N*G  ... 
IF5GT... 
I^SGT... 

iKs!.::!! 

1S4 . 

1S6 . 

ITS . 

n  5GT  .  . 

114 . 

Ills 


Type  No. 

if.:::: 

2A5 . 

3A7 . 

2B7 . 

2X5 . 

2X2 . 

2X2A.  ... 

}A4 . 

SAS . 

3A4GT... 

3B7 . 

1C* . 

40* . 

4LF4 . 


SgMT... 

3V4 

5AZ4 . 

51UGY... 

STS . 

4114G.... 
5V4G.... 
6W4  .... 
5X4G  ... 
5Y4GT. . . 
5Y4G.... 

6Z3 . 

SZ4 . 

*A* . 

4A7 . 

*A8 . 

4AB4 .... 

4AB7  . 

4ACSGT. 

4AC7  ... 

4AC7W.. 

4AD4G... 

4AD7G. . . 

4AE4G 

4AF4G 

SAGS 

4AG7 

4AH4 

4AJB . 

AAKS.  .  .  . 
WK-4AKS 
*An5W. . 

4AK* _ 

SALS  ... 
4AI.SW 
4AUS .... 


Typ*  No. 
SAllMT. 
*AU*.... 
*AV*.... 
4B4G.... 

*BS . 

*B7 . 

*B4  . 

*BtG.... 
*BA* .... 
4BA7 .... 
*ac5.... 
4BC7 .... 
4BD5GT. 

*BD* _ 

*BE* . 

4BF8 . 

*BP* . 

4BG4G... 

*BH*.... 

*BJ* . 

4BK7  . . 
4BL7GT . 
*BN*  . . 


Type  No.  Price  I 
*N7GT...  .4*1 

4P5GT  .  .«* 


4SB7Y...  l.M 

48C7 . ♦» 

48D7GT  .M 

48F5 . U 

SSFfGT..  .4* 

48F7 . 75 

4SG7 . 78 

4SH7  ...  .78 

4SH7GT.  .75 

*827 . 71 

4SJ7GT. .  .** 

4SJ7Y...  .85 

4SE7 . 72 

4SE7GT.  .72 

4SL7GT. .  .81 

4SN7GT.  .73 

48N7WGT  2.1* 

4SQ7 . *5 

SSmGT.  .45 

*8117 . *3 

*887 . ♦♦ 

4ST7  I.** 

4T7G.  1.** 

*T* . *8 

*U5 . *8 

*U7G . *5 

*V* .  1.4* 

*V*G  .8* 

4V4GT  .47 

4W4GT..  .44 

4W4GT  88 

4X4  5* 

4X5GT  54 

*Y*G  .H« 

4ZYSG  .4* 

7A4  .7* 

7A5 . 7* 

/A*  75 

7A7 . 74 

7A8 . 78 

7An7 _  1.44 

7AH7..  .  1.48 

7b4 . 7* 

7B5 . 7* 

7B*  .7* 

7117 . 7* 

7B8 . 76 

7f:4 . 45 

7<a . 7* 

71-4 . 7* 


•4Y4GT.. 
53 . 


74L7GT.. 

7IA . 

78 . 

7* . 

1  77 . 

78 . 

7* . 


7Z4 . 

.7*  IS . 

.4* 

u . 

1.14 

3C34. 

.3f 

!• . 

.44  14 . 

s . 

I. 11 

.44 

I3A . 

.44  14TS.... 

.4* 

83  V . 

1.35 

3C33 

4.9S 

I3A* . 

.*«  23 . 

l.l* 

M/4Z4... 

.75 

3C34... 

.44 

I2A4GT. . 

.441  34A . 

.t9 

45 . 

.7f 

3C34... 

.  32.** 

UA7 . 

l.U  25A* 

1.1* 

44Y . 

.55 

3C34A.. 

34.** 

I3A4GT  . 

.77  3SL4GT. 

U7N7GT. 

1.84 

3C4*... 

.  13.** 

UAHrGT 

1.32  25ZS.... 

.74 

117P7GT. 

1.84 

2C43..e 

.  33.75 

13AL5.... 

.74  2* . 

.7^ 

117Z4.... 

.45 

3C43... 

.  17.7S 

13AT*.... 

.58  27 . 

.4* 

117Z4GT. 

.47 

2C44... 

.  1.3* 

13AT7  .  .. 

.44  1  38D7.... 

1.46 

PM-I*4*. 

1.84 

3C44... 

.  31.5* 

I2AI'* . . . 

.71  3* . 

.7# 

3C51... 

.  5.75 

I2AU7  . . . 

.4*  3*  Spec. 

.45 

ITranemlttinil 

2CS3... 

.  11.79 

12AV*.  . . 

.M  !  31 . 

.M 

1  aod  Special  | 

3D31... 

.  I.SS 

I2AV7 . ** 

12AW4  ..  1.2*' 

I2AX7  ..  .*♦ 

t2HA*  .  .4* 

12B.A7...  .45 

I3BD*  .  .  .44 

I2BE4  .4* 

I2<»  .  .  .45 

12F5GT  .74 

12H*  .  .44 

I2J5GT..  .55 


I28A7GT  .44 

I28F5  .74 

I2SF5GT  .74 

I2SF7  .  .65  I 

I2SG7 . 85 

12SH7  .73 

12SJ7  .71 

I2SJ7GT  .45 

I2SK7  .44 

12SI.7GT  .43 

I2SN7GT  .84 

l2.sg7GT  .48 

12SR7 . 74 

I2SR7GT  .84 


T  ype  No.  I 

OA2 . 

L  Al . 

OA4G. . .  . 

OB3 . 

<  OB3 . 

'  OC3 . 

!  OD3 . 

I  1B21A.  . . 

IB22 . 

IB23 . 

IB34Wcct 
IB24Sylr. 
IB24A.  .. 

IB24 . 

IB27  .... 
Il>24  .... 

IU32 . 

1B35 . 

1P.3* . 

IP37 . 

1B33 . 

IH4* . 

I  41 . 


I  Type  No.  Price  I 

3K33 . 3*5.4*  ' 

3K33A... 344.4* 

3KJ4 . 135.4* 

3K41 . 145.44 

3X45 . 124.54 

3K55 . 135.4* 

3API .  4.44 

3AP4 _ 14.35  : 

3B23/ 

EL-IC.  3.4* 

3B33 .  4.75 

3B34  ....  S.M; 
3B34W. . .  7.^4 

3B3S .  4.5* 

3H35 .  3.75 


3C34 .  l.tS 

3C37 .  4.48 

3C3I/ 

EL-CIB  3.45 

SC37 .  33.5* 

U'AS .  13.48 

3CPI .  3.25 

3D31 .  3.44 

3DP1 _  4.85 

3DPIA . . .  4.75 

3E34 _  13.75 


4-12SA  34.5* 

4AI .  1.18 

4AP1*..  4.4* 

4B3J/ 

ELSB..  4.45 
4B34. .  . .  5.75 

4B35/ 

EL-4CP  8.45 
4('.35  37.4* 

4E27  21.5* 

4J34 . IS*.** 

4J38  .  .  12*.** 

4J5a . 275.** 

4XI5*A  .  .3*.** 
4X5*«A  1U.45 

4X  1*0*5  125.4*  . 

5API _  5.45 

5AP4 .  4.75 

FL-CSB  .  3.45 

5BPI .  5.5* 

5Br4 .  5.5* 
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SPKClALJi 


STANDARD  BRANDS 
ONLY 


VARIABLE  TRANSFORMERS 

Amtrtrsn— Typ*  RM — Input  IISV  400  cyclei.  Output 

—75.120V  «  Amp .  . 50.95  pa. 

Amprtan— 29144— Input  II5V  CO  ey  I  ^  Output— 

I03.I2«V  2  17  Amp . $0.25  PP. 

Pewnralat  Suparitr  1220— Input  IIS/230  VAC  50/00 
••y — Output  0-770  V  9  Amn  2  4  KVA.  .  .537.00  *P. 


TRANSFORMERS 

WtttinphpuM— HIpeitil— Pil— IISV  60  ey  — %  KVA 
— Sp«  si— 210V  9  I.50A.;  Set  r2— 210V  »  1.50 

. $18.75 

6.E.— HI  Vpltppp— Pri— IISV  60  cy.— See.  6250  V  ® 

80  MA.— I2.5KV  Insulptipn . SIS. 30 

Constprt  Vpit  T'-antfnrinef— Thordprtpn  T.44ID3A— 
Input  95- 135/ 190.270  VAC  60  cy.  Output— It j 

VAC  338V A  . 552  50 

Cpnttant  Vpif.  Trpntformnr— Soln  30'’07— Input  9.3. 
125  VAC  60  rv.  Outniit  IIS  VAC  250  VA  .  519.01 


TYPE  "J"  POTENTIOMETERS  $1.25  ea. 


ISPK  I  2* 
200K  12* 

250K  SS 
2.SPK  3  4* 

2.S0K  3  8* 

500K  SS 
SOAK  I  '4* 
500K  7/11 

I  MeP  SS 
2.5  Sfrt  SS 
9  Met  SS 


DUAL  "J" 

50  SS  500  SS 

60  I>t*  IK  HS 
lOOSS  2500  SS 

TRIPLE  “Jjy 

lOPK  lOOK/IOOK  H 


POTS— $2.95  CO. 

lOK  SS  2.5  nun  S8 

220  K  H'  5  meg  SS 

1  mf«  SS  1K/25K  >.* 

'  POTS— $3.9S  eo. 

50K/I5K  *4* 


TACHOMETER  GENERATOR 

Elinep  typp  PM.IM. 

DC  Tpclipmpter  COT  CA 

GnnprptPr.Npw  . 


Tjfpu  No. 

Fric* 

Pric* 

47IA . 

3.49 

719B . 

8.45 

47J . 

194.79 

719C . 

10.90 

4aiA . 

4.55 

717A . 

1.47 

M2A  .4. 

1.47 

718AY 

49.00 

S03AX 

1.39 

718BY . . . 

45.00 

5«4AX... 

1.39 

730UY 

45.44 

597AX 

1.47 

721A  . . . . 

1.09 

527 

17.90 

733A . 

3.39 

530 . 

17.30  , 

731A . 

0.09 

521 . 

7.90  1 

723A/B  . 

18.54 

5iiA  . .  . 

3.75 

724A 

3.33 

WL-5M.. 

10.90 

724B . 

559 . 

3.30 

725A 

541  . 

5.90 

724A  .  , 

14.90 

579A . 

18.44 

724B . 

49.00 

570B . 

13.90 

724C . 

734A . 

45.44 

KUOtO... 

13.90 

39.00 

HY415... 

.44 

731 A . 

3.49 

414 . 

313.79 

788Y . 

1.40 

Kl'.4(33.. 

30.90 

844  . 

1.75 

424 . 

43.30 

OOIA.  ... 

.49 

Kl’*27  .. 

10.00 

843 . 

4.09 

KU-ASS.. 

22.M 

845 . 

4.90 

KU.420.. 

.11.70 

844 . 

34.90 

P32B _ 

34.10 

007 . 

1.49 

KX442... 

WL-452/ 

11.34 

848  . 

844 . 

3.49 

3.09 

5551  . . 

43.90  , 

814 

14.45 

WX-454/ 

811 

3.40 

454. . . ( 

03.00  ' 

812A.... 

4.54 

W1.®70A.  0.70 

813 . 

14.54 

Wl,-472.. 

.  22.44 

814 . 

3.09 

472A - 

11.90 

815 . 

3.09 

KU.470.. 

.  93.39 

814 . 

1.49 

477 . 

.  92.39 

834 . 

1.39 

478. 

WL-481/ 

43.30 

828 . 

830 . 

11.25 

4.45 

9950  . 

.  30.90 

824 A . 

11.45 

744A.... 

.  24.54 

830B . 

12.45 

754B.... 

.  24.54 

834B _ 

2.45 

744C:.... 

7t#D..  . . 

.  24.54 

832A  ... 

4.45 

74IA 

4.45 

833A  .. 

34.54 

7#3A 

.  5.45 

834 

4.14 

744A..,. 

.45 

837 . 

1.45 

709A  ... 

.  2.25 

838 . 

3.79 

7#4AY.. 

.  49.00 

841 . 

.44 

744BY  .  4 

.  45.44 

843 

.54 

7t4<;Y.  . 

.  45.44 

845  ... 

5.75 

744FY 

45.44 

H45W 

4.75 

744<;y 

49.00 

844 . 

24.54 

747A.... 

.  7.45 

851 . 

47.44 

747B..,. 

.  14.44 

893 . 

14.54 

748A.... 

0  4.75 

857B  . .  . 

148.55 

7t4A .... 

.  3.H5 

844 . 

4.45 

7iaA.' .. 

.  1.74 

K41 . 

22.54 

7UA.... 

7I4AY.. 

0  14.75 

845 . 

1.28 
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SYNCHROS 

ARMY  ORDNANCE— NAVY  ORDNANCE— COMMERCIAL 


AV.IOID 

ID 

«DG 

X 

fJDlEl 

C.7914B 

ICT 

IDG 

*G 

EilFl 

C-44D60.4 

C.7904* 

IDG 

SF 

TDG 

tJiGl 

C-SAT01 

C.7B1S4 

IF 

9G 

7G 

lilHI 

C-S47T4-1 

C.7t41D 

1G 

9N 

A 

<J1M1 

C-4«409.t 

C- 70411 

IHG 

SSF 

B 

tJsAI 

C.40404 

C.70414 

ISF 

9SG 

M 

IJiDl 

C-60404.1 

C.7041S 

SR 

OCT 

N 

3J9HA1 

C.77410 

C-7067B 

$CT 

tJDSAO 

C.70111 

SYNCHRO  CAPACITORS 

SYNCHRO  BLOWN  FUSE  INDICATORS 

SYNCHRO  OVERLOAD  INDICATORS 
FREE! _ 10S  Ppfp  Npvy  Synenro  Mpnunl,  When  RpauetlpS,  VVilh  Fnch  Sv 


GENERATORS  AND  INVERTERS 

Plontpr  I2I33.IA  Invpfttr— 20VOC  to  II..VAC  400 
cy  3  ^  2.0  VA  0.8PF.Volt.  pnil  Frpq.  Rttul  .UU. 

fP.  522  .  03 

Pioneer  I2I37.IA  Invprtor— 24VDC  to  II5VAC  400 
cy  3  <0  2S0VA — Volt,  pnd  Frcq.  Rcpulot  tl. 

OP.  $225.00 

Pipnnpr  typp  7IS.3A  (Npvy  Modrl  NEA-SAl  Output. 
AC  lloV  I0.4A  800  tp  1400  cy.  lip;  DC  30  Vplti 

60  Ampt.  Btpntf  npw . $38.50 

Pioneer  type  I23S.3A.  Outiiut-30  Volte  DC  15  Ampt. 

Brind  New — Oripinpl  Pncklnp  .515  50 

PE  IOSD  Invertor- 13.5  VOC  to  115  VAC  400  cy.  175 

VA  14  (now) . .  .$79.10 

PE.2I8  Invortort  28  VOC  to  115  VAC  400  cy  1500 

VA.  (New)  . 549.'0 

Pioneer  Typo  800. IB  I nyortor- 28 V DC  tp  120V  800 

cy  7  PffiP  AC  (utPd) . 522.15 

G.  E.  Invprtor— 28  VOC  to  120  VAC  800  oy  750  VA 

1(4  $39.50 

ATR  Invorter  6VDC  to  110  VAC  60  cy  7SW  $22.95 
Pionoor  typo  I2I2I.IA  Invertor — Voltppo  pnd  In- 

puoncy  rapulpttd — 24VDC  10  Amp  input — AC  put- 
put  1 15V  3(4  400  cy  250  V A  0.7  PF— (new) 

$225.00 

Pionppr  typo  121 W  Invorter— 28  VOC  to  11$  VAC 

400  cy  I  4  50  VA . op.  $79.50 

Pionppr  typp  121 17  Invprtor — 28  VOC  to  28  VAC 

400  ey  14  6  VA . op.  533.50 

Loipnd  10383  InvortPr- 28  VOC  tP  115  VAC  400  ry. 
34  Its  VA . . . pp.  $75  00 


CERAMIC-CASED  TYPE  G 
MICA  CONDENSERS 

.01  MFD  1500  VOC  Gl . op.  $0.25 

.02  MFO  3000  VOC  01 .  pp.  0.2$ 

.004  MFO  6000  VOC  Gl . pa.  It.l0 

.00015  MFO  20000  VOC  GO . tu.  24.10 


GAMMA  RADIATION  SURVEY  METER 

VIcte  eon  MudH  247A— lipnto  0.2.5/25/200/2500 
milli.ioonliont  Per  hour 

NEW  $179.50 


A.C.  MOTORS 

HAVOON  SYNCHRONOUS  TIMING  MOTOR— tlOV 

60  cy.  .  2.2W  .  4  RPM .  EA.  02.29 

AC/DC  BRUSH  TYPE  SERIES  MOTOR  —  I  lOV 
AC/DC  .  0.3  Amp.  1/20  HP  .  ipopd  5000  RPM 
Rpted  •  lailpblp  Ipr  towini  mpchlnp,  SI  tpppd 
trindir,  Pte.  .  Dim.  7>(i'  dip.  i  3'/4  lo-  Ohpft 

•4*  dip.  »  V  ‘0  . EA.  $2.05 

SIGNAL  ELECTRIC  TYPE  V5I2  Blawpr  Mptpr  • 
1 15V  •  60  cy.  .  0.7  Amp*.  .  Dim.  S*  dip.  P 

3'**  Ip.  . EA.  $4/5 

EAD  TVPE  J7I.II  CAPACITOR  INDUCTION 
MOTOR  —  II5V  -  I  th.  -  00  oy.  .  0.0  Amp.  . 
MFO  Cpppcitor  .  Dim.  3>«'  dip.  p  V/k'  lO. 

3200  RPM  .  1/75  HP  .  intprmpd.  duty  •  UIPP  5 


duty  .  UIPP  5 
EA.  $20.50 
ionOus  HY. 


LECTRONIC  RESEARCH  LABORATORIES 

715-19  ARCH  ST.  PHILA.  6,  PA. 

Telvphones  -  MARKET  7  -  6771  -  2  -  3 


EAO  TVPE  LH7II  NCJ.2  SYNCHRONOUS  HY. 
STERESIS  MOTOR  —  II5V  .  I  pH.  ■  60  oy.  . 
1.0  Amp.  ■  1000  RPM  .  1/50  HP  .  Cpot.  Duly  . 
Umo  4  MFD.  Cpppoltor  .  Dim.  3't'  dll.  P 

4%'  Ip . EA.  537.00 

BARBER.COLMAN  PVAI  4270  SPEED  REDUCER 
MOTOR  —  1 15V  .  00  ey.  ■  31 W  .  Gppr  Rptip 
100:1  •  2  RPM  ■  itpll  tprpup  -  05  IP.-ln. 

EA.  $10.10 

G.E.. MODEL  58MV54HI5  SYNCHRONOUS  IN¬ 
DUCTOR  MOTOR  —  IIOV  .  00  cy.  -  .30  Amp.  . 
70  RPM  .  75  ai..lp.  tprpuo.  Dim  4*  dip.  p  04A*  ip. 

.  ihaft  V  dip.  p  I'i*  •• . **•  »n  6* 

HOLTZER.CABOT  RBf.250S  AC  iPdpctiPR  Mptpr  . 
IIOV  .  00  oy.  3  ph.  .  1725  RPM  •  9W  ■  Tprpup  2.0 

iP-Pl . EA.  t0.2S 

DIEHL  C7029I-FP.03.S.I  or  DIEHL  C703I0.FP. 
03.12  AC  MOTOR  —  IIOV  -  00  n.  .  3400  RPM  • 
.22  Amp.;  50V  .  50  cy.  •  2050  RPM  .  .M  Amp.  . 
1/40  HP  .  3  ph.  cppt.  dpty  .  Dim.  4*  dip.  P 
4'/4'  Ip . EA.  04.25 


aECTtONICS  — /ufy*  1953 
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ALNICO  FIELD  MOTORS 

(Approx.  xlM  OTerall  .  .  . 
3%'  X  H4*  dlamotor) 
UtLCO  TTPB  #5«W600: 

27.6  volta  DC:  260  RPU 

tio.»s 

PM  Motor,  Mco  !>*•  #0MM71;  17.1  TOtt; 
DC  AIdIco  Kiald;  10,000  r.p.m. :  dlmenalon* 

1”  X  1*  X  I*  lone:  ahxft  oxtcnalon  H”,  dlxm- 

•t«r  O.ltl'  . 9U.0t 

PIONCtR  GYRO  FLUX  6ATI  AMFLIFIER 
Tirpo  It070-1-A,  complete  with  tubes 

$t7,S«,  SiU 

AC  CONTROL  MOTOR 

A.  C.  RYNCHRONOUR  MOTOR  Trpe  RBC 
1606:  Volts  116:  Cycles  *0:  RPM  CO:  Mfg. 
HOLTZEK  CABOT  EUSCTT.  Approx,  size: 
166'  X  IH'  X  IS' . fl5.*0  Mt. 

400  CYCLE  MOTORS 

BENDIX-PIOREEm,  Typs  CKlOOO-l-A : 

400  cycle . $S6.00 

PIONKKR:  TTTPB  CKO  1  Phase;  400  cycles 

_  SU.M  ets. 

BABTBRN  AIR  DEVICES  TYPE  JCRAt  lit 
V:  O.IA;  7000  r.p.m.  Slncla  phase  400 

cycle  . SI7.M  SA. 

AIRBSEARCHt  lltV;  400  CPS:  Single 
phase  1600  RPM:  1.4  amp;  Tortus  4.0  In. 

ox.:  HP  .01 . . $ld.0»  ea. 

EASTERN  AIR  DEVICES  TYPE  JM6B; 
200  VAC:  1  amp:  2  phase:  400  cycles. 

0000  RPM  . SltAS  ea. 

EASTERN  AIR  DEVICES.  TYPE  JSIB; 
lit  V.  400-1200  Cycle.  Single  Phase 

•ItJW  ea. 

AIRESEARCHi  AC  Induction,  200  V;  2 

Phase,  400  Cycle,  2  H.P.:  11,000  RPM:  0 

amps . 970.00  ea. 

AIBESRARCHi  AC  Induction,  200  V;  1 

Phase,  400  Cycis,  .11  H.P.,  0600  RPM;  1.0 

ampa  . 9tS.OO 

Electric  Motort  PNT — 1400 — A1 — lA  Serial 
No.  207,  100  V.,  400  cycles,  I  phase  Kearfott 
Co.,  Inc . $17.50  ea. 

SERVO  MOTOR  10047-2-A;  2  Photo; 

400  Cycio,  with  40*1  Roductien  Goar 
SMALL  DC  MOTORS 

DEIXNI  «607t000i  17.0  VDC;  11.70  rpm 

IMAO 

DEEiCO  #S04M750i  constant  speed;  17  VI>C: 
100  RPM:  bulit-ln  redaction  sears  and 

Sovsrnor  . $17.50  ea. 

.  OSTERt  series  rsrsrslbls  motor;  l/OOth 
HP.:  10,000  RPM;  1766  VDC;  1  amps; 
SPERRY  #$00000;  approx,  siss  166'  x  066' 
$7A0  ea. 

(Approx,  sise - 4'  lonr  x  166'  dial.) 

OenOTal  Electric  Type  sABIOAJSI;  27  volts, 
DC;  .0  amps.  0  ox.  Inches  torque;  100  RPM, 
shunt  wound;  4  leads;  reverslbls.$IS.0O  ea. 
Oenerol  Eteetric.  Mod.  OBAlOPJtt;  11  os. 
Inches  torque,  11  V  DC,  00  RPM,  1.01  amp. 
^  $15.00  ea. 

General  Electric-Type  tBAlOAJttC;  17 
Volta,  DC;  .0  amps,  1  os.  Inches  torqus; 
146  RPM;  shunt  wound;  4  leads;  reversible 
$15.00  ea. 

GENERAL  ELECTBIC  DO  MOTOR  Mod. 
0BA10AJ04.  100  r.m.p. ;  00  amp;  11  os.-ln. 
torque;  17V  DC . $1$AS  ea. 

A  REVERSIBLE  MOTOR 

ITS.N.  No.  461>ltl4  .  .  . 
Rotational  Speed  1.1  RPM. 
A  llshtwelcht  unit  suit¬ 
able  for  all  types  of  rota¬ 
tion  application.  Excellent 
for  rotatlns  llaht  beams, 
antennas  or  anywhers  a 
low  RPM  hlph  torque 
motor  Is  needed.  Output 
torque  approx.  100  lbs. 
Consists  of  hlph  speed  aerlss  reversible 
motor.  Rsquirsa  14  VDC  or  24-40  VAC  O  1 
amp.  Overall  sizs  O'L  x  4'W  x  4  66'  dp. 
Shipping  wt.  0  lbs.  UBBD.OOOD. .  .$11.M 

BLOWER 

-  .  Eastern  Air  Devicsa, 

Type  J81B;  116  volt; 
400-1100  cycle;  single 
phase;  variable  frs- 
quency;  oonttnnoua 
L  A  R  #1 
blower;  approx.  11  eu. 
1  ft. /min . $15.00 

BLOWER  ASSEMBLY 

116  Volt,  400  Cycle,  Westlnghouse  Type 
PL,  17CFM.  complete  with  capacitor. 

Nsw  . . $11.50  ea. 

SENSITIVE  ALTIMETERS 

Pioneer  Sensitive  altimeters, 
0-16,000  ft.  range  .  .  .  calt- 
brated  In  lOO's  of  feet.  Baro- 
metric  setting  adjustment.  No 
hook-up  required . .  .$l>A0  ea. 


INVERTERS 


10563  LELAND  ELECTRIC 

Output;  116  VAC;  400  cycle;  t^hase; 
116  VA;  75  PF.  Input;  lt.5  VDC;  11 
amp .  . $0«J)0  ea. 


PE  218  LELAND  ELECTRIC 

Output;  116  VAC;  Single  Phase;  PF  00;  I 
280/600  cycle  1600  VA.  Input;  26-28  VDC;  ■ 
82  smpe;  8000  RPM;  Exc.  Volts  27.1  I 
BRAND  NEW . $S».06  ea.  | 

PE  109  LELAND  ELECTRIC  | 

Output;  116  VAC,  400  eye.:  single  phase;  • 
1.68  amp.;  8000  RPM;  Input;  12.6  VDC;  I 
29  amp . $$$JiO  I 

MG-0-7S  ONAN 

Navy  Type  PU/11  .  .  .  Output:  116  VAC:  ■ 
480  eye.;  single  phase;  6.2  amp  and  28  VDC  • 
0  2.8  amp.  Input:  116/280  VAC:  80  eyo.:  I 

single  phase  . $28s.$0  . 

MG  153  HOLTZER-CABOT 

Input;  24  V,  DC,  61  amps;  Output;  111  I 
volts — 400  dycIsA  t-phase,  760  VA.  and  18  I 
Volt — 400  cycle,  160  VA.  Voltage  and  fro-  i 
quency  regulated  . $05.00  sa.  I 

PIONEER  12130-3-B  I 

Output:  116.6  VAC;  1.16  amps,  400  eycls  I 
single  phase,  141  VA.  Input:  20-20  VDC,  • 
18-12  amps.  Voltage  and  frequency  rsgu-  I 
lated  . $WJU)  ea.  j 

12116-2-A  PIONEER  | 

Output:  116  VAC;  400  eye;  single  phase;  ■ 
46  amp.  Input;  24  VDC  6  amp. . .  .$00.00  ea.  I 

10285  LELAND  ELECTRIC  I 

Output:  116  Volts  AC,  760  V.A.,  I  phase,  I 
400  cycle,  .10  PP,  and  28  volta  60  amps,  ■ 
single  phase,  400  cycle,  .40  PF.  Input;  I 

27.6  VDC,  80  amps.  cont.  duty,  8000  RPM.  I 
Voltage  and  Frequency  regulated. .  .$1B0.00  ! 

10486  LELAND  ELECTRIC 

Output:  116  VAC;  400  Cycis;  1-phass;  176  I 
VA;  .80  PF.  Input;  17.6  DC;  11.1  amp;  Cont.  I 
Duty  . $10.00  ea.  ! 

PIONEER  10042-1. A 

DO  INPUT  14  Volts;  OUTPUT  110  VolU;  400  I 
Cycle  l-Phase;  60  Watt . $90.00  j 

94.32270-A  LELAND  ELECTRIC  I 

Output;  116  Volts;  180  VA;  Single  Phase;  | 
400  (jycls;  .80  PF.  and  18  Volts;  80  VA;  I 
400  Cycle:  .40  PF.  Input;  17.6  Volts  DC;  j 
18  ampa:  cont.  duty,  voltage  and  frsq.  ! 
regulated  . $05.00  | 


115  VOLT  GENERATORS 

Brand  new  Eclipse 
generators;  116  VAC; 
8.4  amp;  1000  watts; 
single  phase;  800 
cycles,  1400*4100  rpm. 
DC  output  Is  10  volts 
at  16  amp.  Unit  has  spline  drive  shaft  and 
Is  self -excited  . $19.95 

MiCROPOSITIONER 

Barber  Colman  AYLZ  tlSS-I  Polarised  D.C. 
Relay;  Double  Coll  Differential  sensitive, 
Alnico  P.  M.  Polarised  fleld.  14V  contacts; 
.6  amps:  28  V.  Used  for  remote  positioning, 
synchronising,  control,  etc . $ltJt9  ea. 

TRANSFORMERS 

SOLA  TRANSFORMER,  #20881;  1  KVA: 
210-270  Volts;  140  Sec.;  l-Phase. ..  .$109.09 
FILAMENT,  Gen.  Else.  #7455811:  Primary 
110/116  Volta  Secondary  11  Volts  86  Amps. 
876  KVA.  Shipping  wt.  approx.  80  pounds. 

$14.90 

FILAMENT.  AMERTRAN  #19048;  Primary 
116  Volta  60/80  cycle.  Secondary  6  Volta 
180  amp.  Shipping  weight  approx.  76  lbs. 

$8$  AO 

VARIABLE.  AMERTRAN  #19144:  160  VA. 
101-128  commutator  range,  flxed  windings, 
116  volta.  max.  1.17  amps . $19.95 

BROWN  CONVERTER,  CHOPPER 

Type  CARL  10280;  60/80  Cycle  ...  for  use 
with  Brown  Recorders.  Speclak. . $19.05 


Immediate  Delivery 
ALL  EQUIPMENT  FUUY  GUARANTEED 

All  prices  net  FOI  Pasadena,  Calif. 


JaL 
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TACHOMETER  INDICATOR 

SINGLt 

Sensitive  Type,  Kollsman 
Mark  V;  Range  0-2600  RPM 
in  264  revolutions  of  the 
Indicating  pointer. $0.05  ea. 
Tarhofneier  Indicator  and  Generator 

(above)  . Both  $3:i.50 

TACHOMETER  GENERATOR  (MARK  V> 
$tOAO  ea. 

G.  E.  GENERATORS 

Qeneral  ElectrlcType6A8B- 
31JJ1;  400  cycles  out  at  116 
volta:  7.1  amps;  8,000  rpm.; 
sise  8'  long  x  8'  dia. 

$99.59  ea. 

SINE-COSINE  GENERATORS 

(Resolvers) 

Diehl  Tjrpo  FdE48-9  (Single  Phase  Rotor). 
Two  stator  windings  80*  apart,  provides 
two  outputs  equal  to  the  alne  and  cosine  of 
the  angular  rotor  displacement.  Input  volt¬ 
age  118  volts,  400  cycle . ....9M.09  en. 

Diehl  Tjrpe  FPE-SS-l  eame  as  FJE-41-9 
except  It  supplies  maximum  stator  voltage 
of  220  volts  with  116  volta  applied  to 

rotor  . $25.00  ea. 

Anna  Resolver  Typo  218014;  equal  in  else 
to  aixe  6  synchro;  66-40  cycle;  single  j^asc 
primary,  t  phase  secondary . $70.50 

VOLTAGE  GENERATORS  (RATE) 

ALNICO  mDOET  DA).  VOLTAGE  GENER¬ 
ATOR  Type  B-S6-D . $I7A0 

ALNICO  MIDGET  D.C.  VOLTAGE  GENER¬ 
ATOR  Type  B-44-D . $17A0 

A.C.  GENERATOR:  17  V.,  20  Cyc..  2-Phase. 
.016  Ampa  Type  PM-l,  llOtJLP.M. .  .$15.00 

SYNCHRONOUS 
SELSYNS 

110  volt,  to  cycle, 
brass  eased,  approx. 

4'  dlA  X  4*  long. 

Mfg.  by  Diehl  and 
Bend  lx. 

Quantities  Avallnble. 

REPEATERS . $20.00  ea. 

TRANSMITTERS . $20.00  ea. 

SYNCHROS 

AUTOSYN  MTR,  KOLLSMAN  Typs  #408; 

88  VAC:  80  cycle;  single  phase . $22.50 

AUTOSYN  MTR.,  BKNDa  Type  #861;  81 

VAC:  10  cycle;  aingle  phase . $22.50 

SYNCHRO  TRANSMITTER,  KEARFOTT 
Type  R-21t-lA-A  Rotor;  28  Volts;  single 
phase;  Stator;  11.8  Volta;  8  phase:  400  cycle 

85.00 
5.00 

IF  Special  Repeater  (116V.400  Cycle) 

$15.90  ea. 

2<irF  8  Generator  (116-400  eye.) .  .$10.00  ea. 
5CT  Control  Transformer;  80-60  Volt;  60 

5F  Motor  '('ll6/90vol't^'0*  cyc.) .  .'$Oo!oO  ea.' 
5G  Generator  (116/80  volt — 00  cyc.) 

$50.00  ea. 

5/DO  DIffrreatlal  Generator  (00-04  volts 

—400  cyc.)  .  .  . . $80.00  ea. 

TRANSMITTER,  BENDIX  C-78t48;  116 

Volt.  80  Cycle . $85.00  ea. 

DUTerentlal— C-78249;  116  Volt;  80  Cycle 

$SA)0 

REPEATER,  BENDIX  C-7$410;  111  Volt, 

80  Cycle . $87AO  sa. 

REPEATER,  AC  synchronous  115  V.,  80 

cycle.  C-78g8t  . .jl5.00  ea. 

REPEATER,  DIEHL  MPO.  No.  FJE  28-8; 
116  Volt;  400  Cycle;  Secondary  10  Volt 

$27J>0 

70  Synchro  Generator  (116/80  volt:  80 

cycle) . $75.00 

OO  Synchro  Generator  (111/80  volt;  80 

cycle)  . $00.00 

ODG  Synchro  DUTerentlal  Generator  (80/80 

volt;  to  cycle) . $00.00 

8dF5d  Selsyn  Control  Tranefonner:  106-68 

Volts:  80  Cycle . $50.00 

5JD5HA1  Selsyn  Genemtori  118-146  Volts: 

80  c^cls . $60.00 

2JnFl  GENERATOR:  118 — 67.6  Volt;  400 


cycle 


$18.69  en. 

TOR:  67.6 


BOX  356  X  EAST  PASADENA  STATION 


PASADENA  8,  CALIFORNIA 


2J1H1  DIFFERENTIAL  GENERA 

—67.6  Volt:  400  cycle . $12.50  „ 

2J101  CONTROL  TRANSFORMER;  67.1 — 

67.6  Volt;  400  cycle . $7.50  en. 

PIONEER  AUTOSYNS 

AT-l . 28  Volt — 400  Cycle . $9.05 

AY.6 . 21  Volt— 400  Cycle . $7.05 

AY27D . $12.50 

ATI — 28  Volt— 400  cyc . $4.05  ea. 

ATIOD— 28  Volt — 100  cyc . $26.00  ea. 

AT14D . $10.00 

ATI4  . $20.00 

AT20— 28  Volt — 400  cyc . $12.50  ea. 

PIONEER  TORQUE  UNITS 

TYPE  12625-7-At  400  Cycles  28  Volte. $05.00 
TYPE  12004-S-A:  Contain  <!)Ki  Motor  cou¬ 
pled  to  output  shaft  through  128.1  gear  re¬ 
duction  train.  Output  abaft  coupled  to  anto- 
syn.  follow-up  (AT48).  Ratio  of  output 
shaft  to  follow-up  Autoeyn  is  16.1. $70.00  ea. 
TYPE  12002-1-At  Same  as  IIIOI-I-A  sx- 
eept  it  has  a  10:1  ratio  between  output  shaft 

and  follow-up  Autosyn . $70A0  ea. 

TYPE  I2902-1-A:  Same  aa  1280f-lA  ex¬ 
cept  it  baa  base  mounting  type  cover  for 
motor  and  gear  train . $70.0$  ea. 
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IV  II.]*  3V  TV  4V  IV 

I’CITI/V  Sl-IF  W-IAP  M-U  SO-IM  HOOD 


Add  26%  tor  nrdcn  lea  tlum  600  twt. 

*  No  minimum  order — other  260  mtotmum. 


SEARCHLIGHT  SECTION 


^cloiKCc  Sfieccal^ 


GEAR  ASSORTMENT 

too  nnsl]  ueorted  gren.  Mont  are  rulnlme  or  braao. 
Erperliwnter'a  dreamt  . Paly  H.60 


HAYDON  TIMING  MOTOR 

1  R.P.M..  115  «0  Cycl*. .  .Sl.fS 


COAXIAL  CABLE  CONNECTORS 


PRKISION  RISISTOM— Vi  WATT— 

1.  ii.»  }i:§  na  i».{  m 

«.M  11.74  14. M  105.1  147.1  414.1  i.iOO 

10.45  13.12  15. S  128.5  310.4  705  55,145 

10.54  1503  15.87 

PRECISION  RISISTORV- Vi  WATT— 3l5 


TIMING  MOTOR 
a  RPM  115  V  M  eye 
E.  iMraham  Co. 


400  CYCLE  INVERTERS 

Leland  Eioetrle  C«. 

*10800  In:  30-28  V.DC.,  92  A.  8000  R.P.M.  Out:  115V. 
400  rye.  1  phase.  1500  V  A.  9*  FT . 129.10 

3  AG  FUSES 

Am».  Pa  IM  I  Amp.  Pa  IN  Amp.  Pa  IN 

V8 .  «-88 !  1::::::::  IjS  lo .  2A8 

1/8 .  4.N  S .  1,N  15. ......  Um 

3  AC  PUSE  HOLDERS  (Pin— rj 

RESISTORS 

T7P«|gHW10% .  Vea.  M.NpaC 

TypeGB  Iw  10% .  V  ea.  T.NpaC 

-—SS  'S'  .  INea.  M.NpaC 

TypaHB  3W  10% .  Urea.  O.NpaC 

HB  2W  6% .  34/ ea.  I8.N  pa  C 

AVAILABLE  IN  AIL  STANDARD  RMA  VALUES 

RAYTHEON  PLATE  TRANSFORMER 

TYPE  U8355A 

PRI.  110V/230V/440V/«0ey. 

SEC.  #1  aoov  a  4  amps 
SEC.  13  aoov  a  4  amps 

1780  RMS  TEST  ClOOC 

9k^i_9^x  8H' HIGH  . #iy.y3 


Brand  New  Mettri — Guaranlesd 

0-10  ma.  D.C.  3H'.  .$3.N  0-80  Amp.  D.C.  3%'..t3.N 
0-1  Ma  D.r.  .tH'  DeJur.  .(Scale  Reada  0-4  KV)..  16.71 


SELENIUM  RECTIFIERS 

Pull  Ware  200  MA  115V . 

Half  Ware  100  Ma  115V . 


•8-1  AC 

$8.43 

PI/-274  11X6 

UG-N/U 

.N 

tl-lAP 

•N 

PL-27$ 

2.16 

UG-N/U 

1X6 

•3-1 BC 

J6  , 

RO-299 

XI 

UO-I02/U 

M 

43-lF 

2X8  1 

UG-ll/U 

1.71 

UG-16S/U 

•M 

•>-lH 

.12 

UG-lth/U 

1.N 

UG-104/U 

1X1 

•3-lHP 

.22 

UG-20B/U 

LN 

UG-165/U 

1.N 

4»-U 

.71 

UG-2I/U 

.61 

UG-I04/U 

.16 

tVIR 

Xt 

UG-2IB/U 

1.N 

UG-107B/U3.7I 

43-1 RTY 

.41 

UG-2IC/U 

IXi 

UG-IV/U 

2X6 

•3-lSP 

Xi 

UG-2in/U 

1X1 

UO- 147/11 

1.76 

41-lSPN 

•  N 

UG-22/U 

1X6 

UG-17I/U 

.11 

••-IT 

1.18 

UG-22A/U 

2.N 

UG-174/U 

X3 

••-2AP 

1.91 

UG-21B/U 

2X6 

UG-IU/U 

.91 

••-2J 

249 

IIG-IS/U 

1.M 

UG-IN/U 

1.91 

•S-2R 

1.48 

UO-22B/U 

2.N 

UG-M3/U 

.W 

••-S2AP 

1X8 

UG-2SC/U 

1.16 

UO-224/U 

1X1 

•I-22F 

1X8 

UG-lVU 

1X6 

UG-2S5/U 

1X9 

•9-22J 

1X9 

no-27/n 

1.21 

IIG- 260/11 

XI 

••-22R 

Xt 

UG-27A/U 

3.26 

UG-241/U 

1X9 

4»-2tSF 

xt 

UG-27B/U 

l.li 

UO-Nl/U 

1X9 

••-22T 

1.16 

UO-MA/U 

2.»t 

UG-271/U 

1X1 

•»-16« 

X2 

UG-2PB/U 

1.71 

UO-274/U 

2.M 

••-US 

.12 

UG-SO/U 

2.3t 

UG-2N/U 

.N 

CW-12SA/U  .41 

UO-S7B/U 

1X1 

UG-lPl/U 

.•• 

M-SS^ 

1X9 

UO-li/U 

.76 

UG-304/U 

2.U 

M-SS9 

.19 

UG-SSA/U 

•N 

UG-414/U 

1.11 

M-S59A 

.41 

UG-MA/U 

1.9i 

UG-4V/U 

1.11 

PL-«t 

.7S 

fJG-^S/IJ 

1.7S 

UO-42S/U 

1.3S 

PL.-2S9 

XI 

UG-*5/U 

1.IS 

PL-250A 

.M 

UO-I7/U 

$1X6 

.503  30 
.557  45 
037  50 
.76  53 

1  55.1 

1.01  65 

1.58  66.6 
3.04  76 

5.26  87 
11.1  97.8 


29S  8  4.000 
400  4  385 
T23  4,300 


7.000  17.000  45.0 

7.800  30.000  45,0 

7.500  30,150  47,0 
5,000  36.000  50.0 

5. 500  36,500  54,6 

5.800  aO.OOO  58.0 


4  385  10,000  83.700  68,00 
4.300  18.000  33,888  70,01 
4,451  14.8r  -  - 


NEW  COAXIAL  CABLES 


TS-ie  SOUND  POV^RED  HANDSET 

Ua«d,  Exepllent  Condition 

iNn.rnKs  «  pt  cord  a 

ra  CLAMPS  —  USES  NO  BATTER- 
IKS  OR  EXTERNAL  POWER 
SOURCE  . 118.15  PAIR 


Oyeamata  DM  S3A . $3.N  aa. 


no  l/ll» . 

BO  6/U. . 

RQ  7/U* . 

BG  6/U* . 

BO  */U» . 

BO  9A/U . 

BO  16/U . 

BO  ll/U* . 

BG  llA/U*.  .  . 

BG  12/U . 

BG  12/U* . 

BG  IT/U . 

BO  ll/U . 

BO  19/U . 

BG  20/U . 

BO  21/U* . 


18N  H. 

5146.N  BG  2a/U* . 

U8.N  BO  22A/U _ 

II.N  BG  24/U . 

IN.N  BG  25/U . 

2I8.N  BG  24/U* . 

27I.N  BO  S4/IJ* . 

246.N  BO  SS/U . 

IN.N  BG  41 /U* . 

156.N  i  BG  S4A/U _ 

248.n!  BO  S5/U* . 

21I.N  BG  57/U* . 

4M.N  BO  Sl/U* . 

IN.N  BG5tA/U*... 

12N.N  BO  S4/U* . 

1418.N  BO  43/U* . 

228.N  BG  TT/U*  .... 


13.15  07.85  970  5,900  15,750  15.885 

PRECISION  RESISTORS— 1  WATT— 4Sd 
.3  4.3  18.53  U  3.300  IQ.OOO  55.000 

.861  4.35  14  54. M  8.300  13.^ 

1.01  5.1  15  350  5,000  17,800  M.OM 

3.65  5.31  30  370  7,000  SO.OOQ  M.OM 

3.58  13  2l  430  8.350  50,000  54.000 

8.M  13.388  38  435  5,000 

PRECISION  RESISTORS— 1  WATT— Md 

100,000  130.000  360.000  ,848.000  500.000 

105,000  133,000  370.000  1  800,000  OM.OM 

130,000  150,000  296.000  1  530.000  OiS.OM 

138,000  340,000  830,000  *  533,000  700,000 

PRECISION  RniSTORS— 2  WATT— TSp 

4.386  6,000  10,000  19,077  38,000 

6,000 


1  MEGOHM  1  WATT  1%  $1.50 


DIFFERENTIAL  UsmI  $4.95 
N.W  $9.95 

S%*  dla.  z  5%'  lone 

Uaad  bKween  two  C78848'a  aa  a  dampena.  Caa  ha 
roorerte.!  to  SUflfl  RPM  Molw  In  10  mlnntea.  Coa- 

reralon  abeet  mippUed.  (CaoTerted) . H-IO 

Mauetini  Braekata-  RakeUte  fa  alama.  and  dlf- 
ferentlala  ihown  abore . 3N  pair 


OIL  FILLED  CONDENSERS 
V.O.C.  Priaa  MPD  V.B.C.  Prtoa 

490  WAI  I  3,400  11.15 

490  l.N  1  1  .2  4. ON 

SOO  .81  2  4,0N 

SM  l.M  3  4,0N 

SN 
400 


UNIVERSAL 

JOINT 

ALUMINUM 

1/4“  twin  X  Vi"  O.D. 
1V4"  fn.  85  € 


IT-TinM  M  8  W 


lndMM 
M  %enm  H«Im 


rontinuouR  liS  v.  A.C.  FuUj  cased  Ptufi  Into  oetal 


Sound  Poworod 
ChMt  Sot  RCA— 
With  34  Ft.  Cord 
Por  Pair 
USED  $17.60 
NEW  $26.40 


IS**!-- 


i 


TIME  DELAY  RELAY 

Raytiwan  CPX  24IU 

I  Min.  Oalay.  IIS  V.,  N  Cytto  90  OHMS 

2%  aeoond  recyclinf  tima  apiine  return  •  UKBaaXTI^AI  I  V 

Mlerocwltob  contact,  lOA  •  Holda  ON  m  ntKSnB  I  1 

long  aa  powa  la  auppUed  •  Fully  Caaad  •  SEALED 


PULSE  TRANSFORMERS 

UTAH— 9362  9378  9289  9318  9340  9860 

WESTERN  ELECTRIC— D 166 178  D161S10 

KB869d.  KSOSOn.  K8gM2.  KSI3I61 

GENERAL  ELECTRIC- «)-0-6 

JEFFERTION  ELECTRIC— C-I2A-I318 

DINION  COIL— TR1048  TR1040 

also  S52-7250-3A;  853-7S51-3A:  T-1239621-60 


AN  CONNECTORS 

See  Our  Ad  Februam,  1953  Etectroiics 
PHONO  WIRE!  WRITD  YOUR  NEEDS 


TELEPHONE  FIELD  WIRE 

W. 119-8 

Vi  MILE  COIL _ $7.9S 

1  MILE  REEL _ $14.99 


I  RELIANCE 


2J1G1  SELSYNS 

400  CYCLE  RRAND  NEW 


Mlaliauai  0r4art  83 


All  adan  f.t.b.  PHILA..  PA. 


MERCHANDIZ!FNG-eo 


GET  ON  OUR  MAILING  LIST  Crotk«y  Phila.  3,  Pa.  T^hphone  Ritt^nhouf  6-4927 


ELECTRONICS  — Jirfy,  1953 


SEARCHLIGHT  SECTION 


LOW 

PRtces 


miy 

euARANmo 


mMBOtAU 

oeimRy 


PIONEER  PRECISION  AUTOSYNS 


AY-101  D — ^Transmitter  or  Control  Tronsformer 
—$24.50 

AY-131  D—DifferenHal— $27.50 

AY-201 -3-B — ^Transmitter  or  Control  Trans¬ 
former — $27.50 

AY-231  -3-B — Control  T  ransformer — $34.50 
New  with  minimum  5"  lead  length 


400  CYCLE  INVERTERS 
LILAND  10S43 

Input  2t  volts  d-c  at  12  ooip.  Output  3 
phot*  115  volts  at  115  vo.  Adjustoblu  fra- 
qumqr  and  voltape.  Weiplis  only  t.7  lbs. 
SA-159  .•. . $7f.50 


HIGH  FREQUENCY  MG  SETS 
EInctric  Spncialty — Input  220  volts  3  phase 
60  qrcln.  10  bp  motor  ot  3450  rpm.  Output 
220  volts,  2000  cycles  at  21  amp.,  .8  p.f. 
Cent.  duty. 

Friend  for  quick  snil-out . $275.00 


DIEHL  FM  MOTOR 

Typo  FD6-21.  27.5  volts  d-c  10,000  rpm 

May  bn  used  as  rota  eunarator. 

Spociol  at  $8.75  nock 


•-44  0-C  SERVO  MOTOR 
1/165  bp  at  3100  rpm — Sbuntwound  with 
bigb  impedance  rotor  for  operation  from 
"bard*  or  small  tbyratron  tubes.  Armature 
80  volts,  20  mo.  at  no  load.  Field  200  ma. 
at  27J  volts. 

SA-211  . $1«.S0 


DELCO  D-C  SHUNT  MOTOR 

27.5  volts  at  1.5  amp.  4  in.  ox  torque  ot 

5^  rpm 

SA.240  . $9.75 


G-E  SAS13INJ3 

Input  24-28  volts  ot  100  omp.  Oelivere 
1500  va  of  115  volt  400  cycle  power  at 
9  p.f. — ^Western  Electric  #KA-5601-L1. 
Weight  37.5  lbs. 

SA-286  . $19.50 


FERMANENT  MAGNET 
D-C  MOTOR 

John  Oster  27.5  volts — 10,000  rpm.  As  a 
rate  generator — 2  volts  per  1000  rpm.  Open 
construction. 

SA-281  . $6.75 


1/100  HF  SHUNT  MOTOR 
Universal  Electric— W.E.  Type  KS-5603-L02 
27.5  volts  at  .6  amp.  4  lead  reversible  type 
motor.  Speed  approx.  6500  rpm. 

$A-233  . $6.75 


PIONEER  12120-4-A 
Input  115  volts  d-c  at  1.0  amp.  Output 
115  volts  400  cycles  single  phase.  Adjust¬ 
able  frequency  and  voltage.  Only  4000 
rpm.  (very  quiet  running). 

SA-406  . $119.50 


D-C  TO  A-C  ROTARY  CONVERTER 
Holtxer-Cabot.  Input  220  volts  d-c  at  5 
amp.  Output  600  watt,  150  volts  at  60 
cycles. 

SA-351  . $29.50 


400  CYCLE  SERVO  MOTOR 

KIARSOTT  TYPE  R-IOt-EA 
Two  phase  115/115  volts,  400  cycles  at 
15-20  watts  per  phase.  2.4  in.-ox  stall 
torque.  1.4  in.-ox  at  6000  rpm.  10,000 
rpm  no  load. 

SA-413  . $39,50 


E.A.D.  J-49B  MOTOR 
115  volt  60  cycle  induction  motor.  Rated 
1/250  hp  at  3000  rpm.  4  leads.  Uses  a  I 
mfd.  capacitor. 

SA-238  . $9.75 


DIEHL  FD52-2  SHUNT 
MOTOR 

27.5  volts  d-c  at  2  amp.  3000  rpm.  Used 
by  Sperry  (No.  803010)  as  a  "follow-up 
motor".  4  lead  reversible. 

SA-363  . $4.75 


SELSYN-SPECIALS 

General  Electric  2J1F1— 2J)G1— 2J1F3  115 
volt  400  cycle  Selsyns  in  smoll  sixe.  Will 
operate  from  30  volts  660  cycle.  Army 
Type  VII  (C-78248)  115  volt,  60  cycle 
Synchro  Generator — Similar  to  sixe  5G  Army 
Type  IX  (C-78410)  115  volt,  60  cycle 
Synchro  Repeater — Similar  to  sixe  5F.  Send 
for  special  prices. 


DELCO  5072520  GEARHEAD 
PM  MOTOR 

24-28  volts  d-c.  Output  speed  is  190  rpm. 
Output  gear  designed  to  fit  sub-assembly. 
SA-416  . $17.50 


1SF  NAVY  SYNCHRO 
115  volts  400  cycle.  May  be  used  as  trans¬ 
mitter  or  receiver.  Will  operate  from  30 
volts  60  cycle. 

SA-29 . $49.50  each 


WRirf  FOR  LISTIHQ 
Prices  F.O.B.  Hawthorne 

Telephone:  HAwthorne  7-3100 


10E4  GOFFLE  ROAD 
HAWTHORNE,  N.  J. 
Cable  Address;  SERVOTEK 
WUX  Hawthorne,  N.  J. 
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SEARCHLIGHT  SECTIOH 


A  LEADING  SUPPLIER  OF  ELECTRONIC  $  AIRCRAFT  EQUIPMENT  H 


A.  C. 

SYNCHRONOUS 

MOTORS 

110  V».  «0  CycU 

HAVDON  TYPf  1M0.  1/240  tPM 
HAYDON  TYPi  1000,  1/40  ROM 
HAYDON  TYRt  1400,  4/S  ROM 
NAYOON  TYM  1400,  1  RPM 
HAYDON  TYPt  1400,  1  1/S  RPM 
TEUCHRON  TYPS  RS,  2  RPM 
TtUCNRON  TYPE  RC,  40  RPM 

HOLTER  CAROT.  TYPE  RRC  2S0S,  2  RPM, 
40  M.  1  M. 


SERVO  MOTORS 

PIONEER  TYPE  CK1,  2  4  400  CYCLE 

PIONEER  TYPS  10047-2-A,  2  4, 400  CYCLE, 
wHIi  40:1  r«4aKH«ii  fMr. 


;  INVERTERS 

%  WINCHARGSR  CORP.  PtI  14/AP,  MC7SR. 

iii4«t  24  rtt.  40  ompt.  MrtpMtt  IIS 
{  400  cvcN,  4.S  wnp.,  1  pli— . 

{ !  HOLTZSR  CAROT.  TYPE  140P,  Mpiit  24  vta. 

•t  S4  amp*.,  Mlpat  24  vft.  at  2S0  V  Jk. 
i  aa4  IIS  vH.  at  SOO  V.A.,  SatP  400  cycia, 
1  pliaia. 

(PIONEER  TYPE  12117,  lapat  12  vtt.,  aatpat 
24  ¥t«.  at  4  VJ1..  400  cycM. 

PIONEER  TYPE  12117,  lapat  24  vta.,  aatpat 
24  vt«.  at  4  VJk..  400  cycM. 

IWINCHARGER  CORP„  PU/7,  MO2S00  lapat 
24  vti.  at  140  aaip.,  aatpat  IIS  vts.  at 
21.4  aaip.,  400  cycia,  1  pkaaa. 

GENERAL  ELECTRIC,  TYPS  SD21NJSA,  la¬ 
pat  24  ytt.  at  IS  aatpt.,  aatpat  IIS  ytt. 
at  4RS  V.A.,  400  cycia,  1  pliaM. 

LELAND,  PE  210,  lapat  24  ytt.  at  00  aatpc. 
aatpat  IIS  ytt.  at  1.S  K.V.A.,  400  cycia, 
1  phata. 

S  LELAND,  TYPE  D.A.  lapat  20  ytt.,  at  12 
aaip.  aatpat  IIS  vtt.  at  IIS  V.A.,  400 
2  cyda,  S  phata. 


D.  C.  MOTORS 

RODINE  NFH6-12,  27  VTS.,  payacaar  caa- 
tiallaO,  caactant  tpaad  9400  RPM,  1/20 
HP. 

DSLCO  TYPE  S0407SO,  27  VTS.,  140  RPM, 
baUt  la  bfaka. 

DUMORE,  TYPE  EIY2PR,  24  VTS.,  S  AMP., 
.OS  H.P.,  200  RPM. 

GENERAL  ELECTRIC,  TYPE  SRAIOAJIOD, 
27  VTS.,  110  RPM,  1  ac.  1  H.  tacpaa. 

GENERAL  ELECTRIC,  TYPE  SRA10AJ97C, 
27  VTS.,  2S0  RPM,  0  ac.  1  la.  tarqaa. 

RARRER  COLMAN  ACTUATOR  TYPE  AYLC 
SOVI,  27  VTS.,  .7  aaip.,  1  RPM,  SOO  la. 
Iht.  tarqaa. 

WHITE  ROGER  ACTUATOR  TYPE  400S,  12 
VT..  1.9  aaip.,  ly,  RPM,  7S  la.  Iht. 

tarpaa. 

AMPLIDYNE  AND  MOTOR 

AMPLIDYNE,  GEN.  ELEC.  9AM91NJ1RA  la¬ 
pat  27  ytt.,  at  44  oaip.  aatpat  40  ytt.  at 
0.0  aaip.,  S90  wattt. 

MOTOR,  GEN.  ELEC.  9RA90U22,  araiatara 
40  ytt.  at  0.9  aaip.,  NaM  27  vtt.  at  2.0 
oaip.  Vt  H.P.,  4000  RPM. 


PIONEER  AUTOSYNS 
400  CYCLE 

TYPE  AY1,  AYS,  AY14G,  AY140,  AY20, 
AY270,  AY90D,  AYS4D. 

PIONEER  AUTOSYN  POSITION. 
INDICATORS  R  TRANSMITTERS. 

TYPE  S907-17,  tiagla,  Ia4.  tHol  praOaataO 
0  ta  S40*,  24  ytt.,  400  cycit. 

TYPE  4007-99,  4aal  Ia4.,  4lal  pradaataO 
0  ta  940*,  24  yti.,  400  cycle. 

TYPE  4SS0-2-A,  TraatialNar,  2:1  pcor  ratia 
24  ytt.,  400  cycia. 


ENGINE  HOUR  METER 

JOHN  W.  HORRS,  MODEL  MI-277  racarOt 
thaa  ap  ta  1000  haart,  aad  rapaatt, 
aparatat  traai  20  ta  90  yalti. 


VOLTAGE  REGULATOR 

LELAND  ELEC.  CO.  TYPE  R,  CARRON  PILE, 
lapat  21  ta  90  yaltt  D.C.  rapalatad  aat¬ 
pat  10.2S  ytt.  at  S  oiap. 

WESTERN  ELEC.  TYPE  RC997R,  lapat  110 
ta  120  vaHt,  400  cycia.  Oatpat  varlotian 
0  ta  7J  ahiat  at  S  ta  2.7S  ampt. 

WESTERN  ELEC.  TRANSTAT,  lapat  IIS 
ytt.,  400  cycia  aatpat  odiactohla  traai 
92  ta  IIS  vtt.,  ratlap  .S  K.VJk. 

AMERICAN  TRANS.  CO.,  Traattal  bipat 
IIS  vtt.,  400  cycia  aatpat  7S  ta  120  vtt. 
ar  0  ta  4S  vaitt,  ratlap  .72  K.V.A. 


SYNCHROS 

1  F  SPECIAL  REPEATER  IIS  vtt.  400  cycle. 
2J1F1  GENERATOR,  IIS  vt.  400  cycle. 
2J1F9  GENERATOR,  IIS  vt.  400  cycle. 
2J101  CONTROL  TRANSFORMER  S7.S  vt. 
400  cycle. 

2J1H1  DIFFERENTIAL  GEN.  S7.S/S7.S  vt. 
400  cycle. 

SG  GENERATOR,  IIS  vt.  40  cycle. 

SDG  DIFFERENTIAL  GEN.  90/90  vH.  40 
cycle. 

SHCT  CONTROL  TRAN.  90/SS  vtt.  40  cycle. 
SCT  CONTROL  TRAN.  90/SS  vtt.  40  cycle. 
SSDG  DIFFERENTIAL  GEN.  90/90  vtt.  400 
cycle. 


rNsTSSE^ 


GREAT  NICK 


Wrffe  for  Catalog  NBIOO 


TACHOMETER  GENERATOR 
&  INDICATOR 

GENERAL  ELECTRIC,  GEN.  TYPE  ANSSI1-I, 
Pod  oieaaHap  9  phata  ypriahia  tripaiaty 
aatpat. 

GENERAL  ELECTRIC,  GIN.  TYPE  AHSS21-2. 
Screw  oiaaatliip  9  phata  variable  fta- 
paewey  aatpat. 

GENERAL  ELECTRIC,  IND.  RDIISAAA, 
warfct  M  caMaactlaa  wHb  abava  paaeta 
tare,  roopa  0  ta  9S00  RPM. 


D.  C.  ALNICO  FIELD  MOTOR 

DIEHL  TYPE  FD4-29,  27  vte.  10,000  RPM. 


GENERAL  ELECTRIC 
D.  C.  SELSYNS 

0TJ9-PA0  TRANSMITTER  24  VTS. 

ITJ11-  INDICATOR,  Mai  0  ta  940*,  24 


RECTIFIER  POWER  SUPPLY 

HAMMETT  ELECTRIC  MFG.  CO.  MODEL 
SPS-190.  lapat  valtopa  200  ar  290  vaitt, 
40  cycle,  9  phata,  21  atape.  Oatpat  20 
vaitt  at  190  aaipt.  caatlaaaat  daty,  0 
pelat  tap  twitch,  valtaMtar  aaiatatar, 
theraia  retet  all  ea  treat  poaal. 


MISCELLANEOUS 

PIONEER  MAGNETIC  AMPLIFIER  ASSEM- 
OLY  Sotarabla  raoctar  type,  detipaed  to 
tapply  variable  valtopa  ta  a  tarve  aiatar 
each  at  CK1,  CK2,  CKS  ar  10047. 

SPERRY  AS  CONTROL  UNIT,  part  No 
444094. 

SPERRY  AS  AZIMUTH  FOLLOW-UP  AM¬ 
PLIFIER,  port  Ne.  4S4090. 

SPERRY  AS  DIRECTIONAL  GYRO,  port  Na. 
4S4029,  IIS  vt.  400  cycle,  9  phata. 

SPERRY  AS  PILOT  DIRECTION  INDICA¬ 
TOR,  port  Na.  44S242  caatolat  AY  20 

ALLEN  CALCULATOR,  TYPE  Cl,  TURN  4 
SANK  IND.,  part  Na.  21900,  20  vtt.  D.  C 

TYPE  Cl,  AUTO-PILOT  FORMATK>N  STICK, 
part  Na.  GIOtOAS. 

PIONEER  GYRO  FLUX  GATE  AMPLIFIER, 
Type  12074-1-A,  119  vt.  400  cyela. 


Telephone  GReat  Neck  4-1147 


0.  S.  bpoft  Lleageg  2140 
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SEARCHLIGHT  SECTION 


COMMUNICATIONS  EOUIPMENT  CO. 

I^MAGfiETHON^"!! 


MICROWAVE  MIXER 


HI6H-P0WER  BEAR 

TRANSTAT: 

Tiy_  TH^8;  ln^  IW/2MV,  M-M  •».  I  **. 
O^tMrt  lljuit*:  »-2MV,  MA.  Max.  11.7  KVA  tw». 
I*"**  twiilMtaA.  CMi*l«My 

$325.00 

CIRCUIT  BREAKER: 

IT!  MMM  KJ.  Will  IwrAI*  M*  VAC  at  I  ISA.  Bnak 
tlM*  a4|iMtaM«  fraai  lartaat.  ta  10  nlaata.  Braak 

$15.00 

ALTERNATOR: 

Laala-AUIt  Tyaa  "AL",  IM-C:  Oatpvt  II0/22OV 
—I  ah,  00  ay.  .0  P.F.  1200  RPM,  camplataly  ialf. 
ratulatiat  with  balH.la  axattar.  tyad  aA 
BraaO  aaar,  oriflnal  arata* .  w/'O.UU 


10  KW  TRANSMITTER  PARTS 

I)  Plata  XPMR:  Aaiartraa  33134.  PrI:  190/220/ 

'  Sf!;  .•“=  **“''•  “''A"  >• 

KV  Intalatlan.  Oil  laimaraaO. 

I>  Raactar,  MaOalatiaR.  AMartraa  tills.  lO  H 
•  1.0  aaipi.  DCRsOO  ahait.  Fraa.— .03  ay.  ta 
I^C.  Laval:  03  OB.  40  KV  TaaL  latMOMaT 

Bath  aalH  (Trant  $695.00 


R-4  SYNCHROSCOPE 


For  otMarvlM  Maaiatron  or  Rada'  Modulator  Pulaaa 
Wavitrorma.  TraiuitnU,  ate  Dralanrd  by  tha  Radiation 
lAboratnry.  thia  vrraatllr  vcopo  haa  tha  rollovrinf 
'PrHflpatlona : 

Wiitlaa  laaaO:  .04/0.1004/0.3/9  Inchaa/  tlBBC 

Laaal  Oaelllatar;  .300/1004/9000/4000  Prs 

Triotar  Baa.  Output:  13SV  pnatUva 

Tuba  Llaa-up:  l  -OLPl/  9-9X1/  1— SBS/  1— ORKT/ 

1— ORl.7  0-0RN7/ I— 7V7  «1<SKAA 

P.4  BvMhrataaaa.  uaad.  A-l  eood..  #l4t3.vw 


T'l  BOMBSIGHT  PARTS  I 


Main  Oarva  Unit.  ComrMa  HTr'a  Pt  BIOOMM 
DauMa  Anola  Barve  Unit  Aaay.  Pt.  *1009440 
larva  Matar  Aaay.  n.  *1390411 

Write  for  prloaa 


PULSE  TRANSFORMERS 

UTAH  X.lilT'l;  Dual  Tmiurnnnar,  9  Wdaa.  par  aaa- 
tto  1:1  Ratio  per  aae.  IS  HH  Induotaoca  M  ohma 

DCR  . 17.10 

UTAH  X-IMT'I:  Tiro  neetlona,  3  Wdaa.  par  aactUm, 
DCR  par  Wd«....97.lA 
»  «  Cilhu  aeo.l4.IO 
TRI04*:  Ratia:  9:1  Pri.  990  MU.  50  OUma.  aae.  0.75H. 

DCR  100  Oiuua . $1.75 

‘  1  :!•  Ptl-  1®P-  Ohm.  8«<>.  Imp. 

40  Ohma.  Paaaea  pulae  0.0  uaao  with  0.03  uarc. 

a.K.K.'2744.A.  11.3  KV  High  voUapa.  3.1  KV  Low 
roltM  •  900  KW  opar.  (ro  KW  max.)  1  mleroaao. 

or  .98  uaae.  •  400  00940 

O.C.  K24IBA.  Will  raeatre  ISKV.  4  mlCTO-aasaod  pulaa 
•2«“*»'7  daHvari  14KV.  Peak  powar  out  100 

.VS  Output  Pri.  It.  nto.  41?...  .97.10 

5hlf,U.XJM«— Pulaa  Inranlao— 40?  +  40? . 97.10 

ray  UX30I  . 13.00 

^HILCO  312.7280.  312.7281.  912.7207 

RAYTHEON;  UX060S.  UX9MI . 91  an. 

W-E.:  O-lMglO.  D.  100031,  KO  0000.  KM940. 

W  *  am  #  •2t2*  with  ^Mked  BeAdR,  but  will  opmiU> 

..W*  «Ai>^ty . 99.00 

“!L****i59*  •  l*94r-84);  0  Wd«i.  89  tuma  *11 

9840  *"*•>  "^ilo 

OI0I97I:  PniM  In^t  tiaiiaronnrr.  Raapaaaa;  900 — 
In*  Bao.  law.  ratloa:  14.507/10.547/18.809  ohma. 

»  mUa:  ^75/4.9/4.40 . 927.10 

D-IOai7S:  burnt;  00  obma  E.  Output:  900  ohma.  8 
Wdpa  Fraa.  raopa  10  ke-lino.  P/O  Alf/APQ»-19 
_ 91840 


IIA— 1.400-10:  18  KV,  “A"  CKT.  1  mloroaao.  400 

PPR,  50  ohma  Imp . 937.80 

Q.E.  OIK  (I.OO-IIO^)  8.9.14-408)  B0P4T;  8KV  "E" 
CKT  Dual  Unit:  Uhlt  1,  8  aaotlona.  0.84  Mlrraaan. 
810  PP8.  80  ohma  Imp.;  Unit  9.  8  Sectlona.  9.94 

microare.  405  PP8,  SO  ohma  Imp . 94.90 

7.SES.I.2B0.07P.  7.5  KV  "ir'  Clrault.  1  mleroaao 

100  PP8,  87  ohma  Impedanea  8  naotlona . 97.80 

7-114. 11.00,  47P,  7.5  KV.  T-  Circuit,  4  aactlona  16 

mleronee.  40  PP8,  4T  ohma  ImpatUno* . 911.00 

7,IE3.|.20^IFT,  7.5  KV,  "E*"  ClreulL  8  t^roam.  900 

PPR,  4  ohmn  Imp.  8  aaetlona . 912.80 

*781:  lOKV,  I.Ooaer..  878  PP8.  80  ohma  Imp. ..  .927.10 
*784:  lOKV,  0.88tiaao..  780  PPR,  SO  oluiia  Imp.  .K7.8I 
K8804S  CHARQINQ  CHOKE:  IIS-ISOH  •  .OlA. 

31-40n  •  .08A.  80,700V  Corona  Taut,  91KV 

Teat  . 937.14 

B.E.  95*8-1-880-50  PIT.  “IP"  CKT,  1  MloreaaQ.  Pulae 

•  .580  PPR.  50  OHM8  fmpedanee . 909.50 

Kama  CHARQINO  choke:  IOH  •  7B  MA,  iso  Ohma 

DCR.  9000  Yao  teat . 914.08 

Q.E.  8BS-.8-I000  80  PIT:  0  KV.,  "X-’  Circuit  0.8  uaeo 
/OCOO  PPB/80  ohma,/9  aecUona . 97.10 


Typa  Friaa  Typa  Filaa 

Un .  90.79  ZJM . 99440 

2J22 .  740  2M9 . M.IO 

2J27 .  U4I  2N1 . 34.10 

un .  2440  2JI2 .  8440  | 

2jn . U4*  721-A . WrMa  ' 

2190 .  104*  TSO-A. . 8*4* 

QK  M,  «1,  «X— $M  M. 


Imicrowave  CO.^aPONENTSI 


"S  Band "  RG48/U  Woreguide 

POWER  BPLITTER  for  naa  with  typa  716  or  any 
10  CU  Shapherd  Klyatron.  Aiarfy  la  fed  ftoin 
Klyatron  antanna  through  dual  ptek-up  ayatem  to 

9  type  **N"  oaoneetori . 922.90  EACH 

OIRBCTtONAL  COUPLER.  Broadband  typa  "N’ 
ConpUnp.  90  db.  arltli  atd.  flan*aa.  Navy  *CABV 

47AAN-9  . 937.10 

LHTR,  LIGHTHOUSE  AUEMBLY.  Part  of  RTSS 
APO  8  4k  APQ  18.  Receltar  and  Trana  Cavttlaa 
w/aaaoe.  Tr.  Cavity  and  Type  N  CPLO.  To  Rrcvr. 
Uaaa  9C40.  1C48.  IB9T,  TunaUa  APX  8400-r00  MCH. 

Rllvar  Plated  . 941.80 

BEACON  LIGHTHOUSE  cavity  10  cm.  Mfp  Bernard 

Rloe,  each  .  947.10 

MAGNETRON  TO  WAVEGUIDE  Coupler  with  791A 

Duplaxer  Cavity,  told  platad . 949.00 

RT-M  APO-I  10  em.  Il^ithouaa  RF  ha^  e/o  Xmtr.- 
Eeevr-TR.  oavlty  eompl.  recvr.  A  SO  MC  IP  atrip 
ualiif  6flK5  (9C40.  9C4S.  1BS7  lineup)  w/Tuhea. 
73IA  TR  BOX  complete  with  tuba  and  tuniiw  pluntvr.v 

912.50 

MaNALLY  KLYSTRON  CAVITIES  for  T07B  or  2K88 

14  go 

WAVEGUIDE  TO  Tt'  RIGID  COAX  ‘TXkORKNOB' 
ADAI^TER  CHOKK  KI-ANOE.  HILVKK  PLATKD 

BROAD  BAND  . 932.50 

A8I4A  AP-IO  CM  Pick  up  DIpoIa  with  ’  N"  Cablee 

94.10 

OAJ  ECHO  BOX.  10  CM  TUNABLE . 922.80 

HOMERELL-TO-TYPE  "N’’  Male  Adaptrra,  W.K. 

*0147944  .  92.75 

I.  F.  AMP.  STRIP:  SO  MC.  10  (Lb.  tain.  4  MC  Band¬ 
width,  uaaa  8AC7‘a — with  video  detector.  A.F.O. 

lean  tubea  . 924.80 

POLYROO  ANTENNA.  ASSl/APN-T  In  Luclte  Ball. 

Type  "N”  feed . 922.50 

ANTENNA.  AT4IA/APR:  Broadband  Conical.  SOD- 

3.500  MC  Type  •'N"  Peed . 912.50 

“E"  ar  "H"  PLANE  BENDS.  90  Det  leaa  llanaea 

97.1* 

RIGID  COAX— 5/8"  I.  C. 

ROTARY  JOINT.  Stub-aupported.  UO  46/UO  45 

flttlnta  . 927.10 

10  CM  STABILIZER  Cavity,  tunable,  atandard  IT046/ 

UG  45  mtlnta  . 948.00 

RG  44/U  RIGID  COAX,  atub  aupport.  8  ft.  ae(dl(wia. 

with  U044AJ045  connector? . 912.80 

RIGHT  ANGLE  BENO.  vrlth  flexible  ooax  output 

Dickuu  loop  . 98.00 

RT  ANGLES  for  above . 92.50 

SHORT  RIGHT  ANGLE  BENO,  with  preuurlzlna 

nltmle  . 93.00 

RIGID  COAX  to  flex  ooax  connector . 93.50 

RT  ANGLE  BEND  IS*  L.  OA . 93.50 

FLEXIBLE  SECTION.  IS  L.  Male  to  tamale. .  .  94.23 
%’  RIGID  COAX.  BULKHEAD  FEED-THRU  914.00 


X  Band— RG  52  U  WAVEGUIDE 

UG  39  Flangaa . 91.10 

UG  40A/U  Broadband  Choke  Flanara . 91.08 

I'  X  </>'  wavatuida  In  5'  lenitho.  UG  39  flangen  to 

irO40  cover . par  lantth  97.50 

Ratatino  lalnta  aupnlled  either  with  or  without  deck 

mcmntint.  With  UQ40  flanten . each,  917.50 

Bulkhead  Faad-thru  Attambly  . 915.00 

Praaaura  Gaata  Section  18  lb.  tauge  and  preaa  nlnple 

910.00 

Praaaura  Gauoa,  18  Iba . 92.50 

Dlraetlanal  Caualar,  Ua-40/U  Take  off  90  db.. 917.50 

TR-ATR  Ouplaxar  aectlon  for  above . 98.50 

Wavatuida  Saetlan  19*  long  choke  to  cover  45  dea. 

twlat  A  954*  radlua.  90  oet.  bend . 94.50 

Waveguide  Section  914  ft.  long  ailrer  plated  with  choke 

flange  . 90*75 

Ratary  Jeint  choke  to  choke  with  deck  motuitlng  917.50 

3  eai.  mitered  elbow  "E"  plane . $12.00 

90  detree  elhowt.  "E"  or  "H"  plane  214*  radlua  912.50 

90  datrta  twlat  S'  lang . .90.00 

49  datraa  twlat . 90.00 

Miorawava  Raeaivtr,  5  CM.  Senattlvlty:  10-19  a  Watta. 
Complete  with  L.O.  and  AFC  Mixer  and  Waveguide 
Input  Clrculta  0  I.F.  Stage?  give  approximately  190 
DB  gain  at  a  bandwidth  of  l.T  MC.  Video  Band¬ 
width:  1  MC.  Uaet  lateit  typa  AFC  (flrcult.  Com¬ 
plete  with  all  tubea,  Includiiit  7nA/B  Local  Oadl- 
iMor  . 9175.00 

K  Band— RG  53/U  WAVEGUIDE 

AFS-S4  Rotatint  Jalnt . 949.50 

Right  Aegla  Band  E  or  H  Plana,  ipadfy  coanbtnatlaa 

at  roupUnga  dealred . 512.00 

45*  Band  E  or  H  Plane,  choke  to  cover . 912.00 

Mitered  Elhew.  eover  to  eover . 94.00 

TR-ATR-Saetion,  Choke  to  cover . 94.00 

Flexible  Sactlen  1*  choke  to  choka . 95.00 

“S'*  Curu  Choka  ta  cover . 94.50 

APt-94  K-Baod  PlUbox  Antanna...... . 922.5* 

tiattad  taattaa,  with  Carriage  *  Probed. . *40.00 


CV-I2/APR-0:  Waretulde/mlxer  unit.  4000- 
0000  me.  Deuigned  for  uae  with  microwave 
rcixlver.  Haa  pick  up  loop  for  coupUna  to 
ll^tbouaa  cavity  kooal  oaclUator.  HF  Input 
la  to  1'  X  2*  waveguide  (eontaet  flangal. 
Output  (thru  ln21  xtL)  la  from  atandard  50- 
'  (dim  ooax  oaonector.  Brand  new,  comglete 
with  cryitaL  Aa  ibown . 935 


THERA  0  / 


0-1*4*00  Baad  Ty»a  DCKi  U2S-28S*  Ohma 
•  75  Dau.  F,  Caalflctanli.ij% 

Par  Oag.  Paiir.  Max.  Curraait  n 

MA  AC/DC .  92.J* 

0-1*7112  Baa*Tne.OCIIIalS2*-2SS*Ohma. 

Rata*  25  MA  at  J2S-1.1TS  VOC .  1-1* 

0-U7tll  Olaii  Tvm  OCR:  111  Oh«M  •  TS 

K"  OamP;  P.M.  2.1%,’lkWaH .  LI* 

0-1*022*  oMiTyiM  T12*  Ohms  R  *0*0.  422* 

Ohma  44  Orr-XOM  Ohma  •  . 
IOTP,  1*4*  Ohma.*.  IITF .  LJ* 


MICROWAVE  ANTENNA 
EQUIPMENT 

AT40A/APR— Broadband  Conical.  800-3300  MC.  Type 

N  Peed  . *12-50 

A0-3I/APN-7:  10  cm  Polyrod  In  Ludte  Baa  Type 

N  Pitting  Coax  Peed . *22.5* 

Relay  Syatem  Parabelle  reflector?  approx,  range  1000 
to  0000  Me.  Dlmeoalons  414*  x  S'.  New. .. .9100.00 

Dlpols  for  abore . *12.00 

TOY  "JAM"  Radar  rotating  antanna,  10  cm.  SO  itf. 

beam,  115  V  AC  diire.  New . IIIO.OO 

Parabolla  Paal.  Radiation  pattern  approx.  25  d^  In 

horlxontal  S3  deg.  In  vertical  plane?.  .  .  t . 935.00 

Cana  Antanna.  AR  1X3  APIL  1000-3100  rao.  Stub 

vupported  with  type  "N"  connector . 314.50 

ASI4AMP,  10  CM  pick  up  dipole  aaay,  eomnlete 

w/length  of  coax  and  “S'"  connectors . $3.50 

A840A/APG-4  Tag!  Antenna,  5  element  array. .922.50 
30*  Paraballe  Baflector  Spun  Aluminum  dlah. ..  .34.28 
AP8-34  PlUbox  Antenna,  waveguide  Input:  2400-37000 
MC  . *22.50 


RADAR  ANTENNAS 


AS-I2/APS-S 

A8-I7/APS-2 

A8-I3/AP0-2 

A889/APT 


A8-I2S/APR 

AS-2I7/APG-I5 

AT4S/APR 

ASI4/AP 


40C  C  CLE  TRAHi 


<r 


JAAIL  ORDERS  PROMPTLY  FILLED.  ALL  PRICES  F.O.R.  NEW  YORK  CITY.  SEND  M.O.  OR  CHECK.  ONLY  SHIPPING  SENT  C  O  D. 
RATIO  CONCERNS  SEND  P.  O.  ALL  MDSE.  SUBJECT  TO  PRIOR  SALE  AND  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 
PARCELS  IN  EXCESS  OF  20  POUNDS  WIU  BE  SNIPPED  VIA  CHEAPEST  TBUCK  OR  RAILEX. 


131  ^iberty  S».,  New  York  7,  N.  Y.  Deptff^jjChq*.  Rosen  Phone:  DIgby  9-4i24 
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Jufy,  1953  —  ELECntONICS 


I 


Brand  Naw  wltti  Canmnian  Data. 


CN-IU 

CN-M-1 

CM-a-U 

cH-m 

CH-144 

CN4JA 

CM-3M 

CH-Wt 

CH-(U 

CHi-an 


TELEPHONES 


SELENIUM  RECTIFIERS* 


1  Amp. 
i  Ampa. 

IH  Ampa._  “ 

_ 4  Ampa^ 

_ l_Ampa._j" 

_ •  Ampa._ , 

M  Ampa. 

_ U  Ampa.” 

_ j*  Ampa. 

_ Ampa^ 

_ MAmpa. 


M/2t 
VaHe 
$2  U 

2  44  ~ 

U/42  . 
Vatta 

M  66 
tit 

S  71 

TU 

U  M 

1  •• 

u  m 

U  tt 

2t  tt 

16  66 

21  St 

,24  66 

M  tt 

Ln  it 

»  $•  ' 

M  m 

“T  II  W 

1-41  66 

u  ^ 

DEBK  TYPE  PHONE.  IDEAL  FOR  PRI¬ 
VATE  —  INTERCOM.  AMATEUR  MIKE. 
ETC.  USES  HI-aUALITV  CARBON 
TRANSMITTER,  POWERFUL  MAONETIC 
RECEIVER.  A  GREAT,  ONCE-IN-A.LIFE- 
TIME  VALUE.  AS  EA 

SHOWN,  aaad.  aaaallant . 

RINGER  BOXES  FOR  ABOVE. 

WOOD  CASE  .  2-SS 

RINGER  BOXES  FOR  ABOVE. 

METAL  CASE  . 


DYNAMOTORS 


!■  TELEVISION  TEST  GEAR  I 


PE  tS 
DM  41S 
DM  UA 
BD  AM  tl 
2USt 
B-U  Paak 


KAY  MEGASWEEP.  T.V.  AUm.  Qam 
KAY  MEGAPIPPER  T  V.  Mark.  Qeti. 

KAY  MEGAMARKER  8R.  Chmii 
(l«i . 

S-IS  Marker 

•  All  Epulpmant  la  aaad,  but  axcallant. 
hu  In  A.|  thaia. 

Gunrantnad  ta 

AISPS 

VOLTS 

AMPS 

PRICK 

lUt 

2tt 

.MS 

MJt 

tj 

US 

.ITS 

S.7I 

7 

MS 

.2tS 

S.M 

1.2S 

m 

.US 

7.M 

i.n 

2SS 

.m 

1.M 

lA 

171 

Its 

.lU 

.Its 

t.ts 

It 

MS 

US 

14.1 

JSS 

.011 

s. 

1.16 

14 

2M 

.SM 

1.11 

19 

IIM 

.lit 

t 

42S 

•lit 

7.11 

RCA  TEST  PANEL 

Complrt*  nCA  TV  and  Trat  Laboratory  com- 

ill?.  “0“**  '"•*5.'^  Maatar  VoHohmyit.  WA-SIA 
Praquency  OnclIUtor.  WO-MA  OaclIloacOM 

Wt  S»A  TV  I  aUtoator  on  a  sturdy  matal  display 

E^b  . $597.00 


HELMHOLTZ 

PHASE-SHIFTER 

stator  caaslsts  at  4  laaas  arlaatad 
at  M  daaraas  to  aaab  stbar.  Total 
stator  Inductanca  Is  40  MH.  rotar; 
lOMH.  total  ahaaa  shift  0-3W 
Oailinad  for  ranta 

SCR.2M .  $3.95  each 


APN-3  SPARE  PARTS 

K-MIS84.90I:  8C8  attMSI. S04.  Trans . $2.41 

K-MIU9-S0II  SCS  »«!)«31.23*.  Trans .  2.25 

K-90in2-S03;  BOB  #22:i«ir-70.  Ifmr,  FIL  _  2.41 

FIL  X/mr . 3.45 

FM96I8-.38.  PUto  Xfmr....  4.21 
K-MI115-50I:  SOB  FHMr-ll.  Pulse  Ifmr....  5.50 


A*^L»0  rRANSFORMERni 


AT  SUB  Suboaaaar,  Maltiaiatah.  200  ahau  ta  IS  K 

ohm  C.T.  and  100  K  ohm  Grids . $.$9 

AT73I  H.F.  Plato  (1500  ohm  C.T.)  ta  V.C.  (It/4 

ohms)  20-ltKC  . $3.29 

ATSOI  HI-FI  Saoeial:  PRI;  3000  ohms  P-P/Sao:  4/16/ 
12/50/200  Ohms  60-10,000  CY.— I  dh  50W....$3.49 
ATIS2  HI-FI  Orivor  PrI:  10.000  ohms  8aa:  40,000 

ohms  PP  Giidi  50-15  KC/I  db . $1.40 

ATt02  Oatiat  ta  H.  S.  or  lint  PRI:  14,200  ohms  SEC: 

6000/600  ohms  . $1.10 

AT449  HI-FI  Drimr  (5000  ohms)  to  P.P,  outaut  irids 
(4.000  ohms)  100-10.000  CY,  10  W  6V6  to  PP 

805’t  . $2.39 

AT666  Intaroon  Input:  Sohr  (.4.8  ohms)  to  irld 

(250,000  ohms)  . $0.69 

AT4I$  Plate  (18,000  ohms  (XT.)  to  lino  (125  ohms) 

175  w.— 500-600  CY  . $1.95 

AT858  Plata  (10,000  ahms  C.T.)  ta  lina  (125  ohms) 

125130  ohms)  HI-FI— 50  W  . . $6.95 

AT070  MIka-or-LIno  (250  ohms)  to  trid  (250,000  ohms 

C.T.)  $1.20 

AT765  Mika-ar-Llna  (600  ohms  ta  arid  (50,000  ahms 

C.T.)  . $0.$9 

AT.694  HI-FI  Output:  3  Watts,  8500  Ohms  P-P  ta  V.C. 

(15  Ohms)  I5-I5KC  PM  I  db . $1.40 

AT4-I:  Mika  (35  ohms  Carbon)  ta  Lina  600  ahm/200 

ohm  . $1.19 

AT.64t:  Lina  (500  ahms)  to  Grid  (7SK  ohma). .  .$0.89 
AT.446:  Lina  (600  ohms)  to  V.C.  (6  ohma)  17  d.b. 

Laval  . $1.11 

AT-631:  Mika-ar-Llna  (200  ohms)  Ta  SIntIa  ar  P-P 

Grids  (50K  Ohma)  . $0.19 

AT  711  Lina  (300  ohms)  ta  Lina  (600/30  Ohm)  Ra- 

aaansa  50-20KC  P.M.  I  db . $0.49 


*  RaMaaomasst  tor  PE  04. 

**  Prico  aamt  aas  raassaat. 

INVERTERS 

PE.2I0-H:  Input:  25/20  vde.  92  amp.  Output:  115  v. 

350/500  ay  1500  valt-amparas.  Naw . $44.50 

PE-206:  Input:  21  vde.  36  ampa.  Output:  80  v  100 
ey,  560  valt-ampt.  Dim:  ll^xOVt'olO* i*. 

•Saw  $22.50 

NAVY  CaR-211095:  input'il  30  VIX'/TS-60A. 
OUTPUT:  1)5V/4U0  CY.  1  KVA/8.TA.  UPM:  4800. 

With  (VHipUiid  prorlidon  (or  motor.  Brand  Ness. 

Urlflnal  Daddng  . $150.10 


MOBILESI  C.  D.  MEN!  CAP!! 

IDEAL  OYNAMOTOR  —  CONVERTS  EASILY 
TO  SUPPLY  UNIT  DELIVERING 
12  VoH  Input—  -I.  _  6  VnH  Inpnt 

610  V  •  ISO  MA  OD  300V  •  90  MA 

aosw  la  iM  aaa  ii>nu  «  iin  ata 


GN  35  HAND  GENERATORS 

BRAND  NEW.  IN  ORIGINAL  CARTONS.  WILL 
DELIVER  8  V  M  2.SA  AND  325-306  V  •  100 
MA  OR  10  V  l.»A  AND  300-420  V  •  70  MA. 
LESS  HAND  CRANKS.  A  GREAT  VALUE  $17.50 


H.V.  FILAMENT  XFMR 

NO.  FT-3SA—  -  . 

Primary:  IISV  60  Cy.  I  PH.  tlXcniJi 

SEC.:  2  Wdts.  2.SV  at  7  Amps  aaah.SOEl 
and  I  ladi.  6.3V  «  2.SA  tasted  at  j 
7500  VDC  batwaan  all  paints.  ■ 

HERM.  SEALED.  Sin  S'A'  H  X  3%’  0!  -  H 
X  4'  W.  Has  4  studs.  Vs'  L  an  V',"\  ■ 

X  3*  Cantars.  As  ^2  79 


BIRTHER 

TUBE 

CLAMPS 

926B-U 

92AC-19 

92SC-24 

920B-1S 

92SC-15 

92SK-2 

PRICE:  1B«  EACH  OR  $U.S0/100  1 

SEARCHLIGHT  itCTION 


P  M  E  N  T  CO 

POWER  TRANSFORMERS 


MSA 

iVCT/lA 

ns  A 

MSA 

MMA 

MMA 

71  MA 

tv /If 
tv.  ti 
tJV/ 
1V/1( 

1. 

k.s. 
Ud 
k.  s. 

Plato  Trasta.-UlV.  SO  ops 
Itotn  Ratlisf 

PT-609  310  llOV.aiA,  300  IHV/.MA  . 

PT-IM  17,600V'144  MA 
PT-in  62V,  I.5A . 


Spoalal  FN.  Trassatocmara  00  apa 
PH.  Valla  Imassdarlm 

221/440  3s2.5V/iA  SHV  Taat 


3s2.5V/iA.  IKV  Taat 

MV/ISA  . 

2s40v/.$SA,  2X1V/SA 
12.6V  lA  . 

14V/S.6A.  5V/3A.  6.SV/1A 

6.IV/1A  .  ,  ^ 

2.5V/6.5A  .  ,$•*• 

2ilV/2TA.  2xlV/lA .  17.5$ 


Special  Plato  Trassalarmara -60  epa 
Item  PrI.  ValH  Isaassdartoa 

STP^  2MV  210/.MA.210V/.06A... 

STP-4S1  220.  UOV  1S6VCT/^.$A  . 

STP-61$  241  441,  IpH  inOV/.lTA,  6NV  Tact.. 

BTP^  210V  IMOV/lOlRVA . 

STP-^  1I7V  222VCT/.1A  . 

STP-6SB  51V  2X7S0V/.S01A . 

STP-MS  210/22$/210  110  0  MOV/JA . 


BAND  PASS  FILTERS 


FIL  TER  CHOKES, 


. . > 

.ISH/NO  MA— IS  Olima  DCR . 

Dual  7H/71  MA,  llH/60  MA  $NV  DC 

Taat  ...  . 

1.IN/11S  MA  . 

Duali  12flH/17  MA  . 

S/.IH/SSO  MA/2$  Dhma . 

t-lSN/lM  MA/TS  Mssite . 

t.lH/14SMA/U0SV  Test . 

UMV/UMA— IH  ahme  DCR . 

20M/10SMA . 

ISHV/UMA— 400  ahma  OCR  . 

OH/SMMA— no  Mima  DCR  . 

2x.iN/400MA . 

IMV  2S0MA . 

lOMV  .OMA . 

OssM  1.7S-.US  HY  ISO  MA  . 

IIMY  .USA . 

IMY  400A . 

.6  MY  .410A . 

SW  40/.SUHY  1  .lA . 

10000  NY  O  MA . 

2.2  MY  10  MA . . 

2  X  l.$2N  •  .167A  . 

Mssit.  ChaiM 

SECT.  1.  Serlisp  3-13N/.S2-.0SA 

SECT.  2.  tmaatli  IN  .UA 

SECT.  1.  Sarlssf  S.2I-UN/.US-014A 

SECT.  4.  Smaatts  I4H  illA 

OJ  NY/2S0  MA,  n.2  OMMS.  I9S0V.T. 

2S0.1H/I00  MA,  2$  OHMS 

U.SN,  M  AMP  DC.  U.SKV  INI 


MAIL  ORDERS  PROMPTLY  FlUEO.  ALL  PRICES  F.O.8.  NEW  YORK  CITY.  SEND  M.O.  OR  CHECK.  ONLY  SHIPPING  SENT  C 
RATED  CONCERNS  SEND  P.O.  ALL  MDSE.  SUBJECT  TO  PRIOR  SALE,  AND  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 
PARCELS  IN  EXCESS  OF  20  POUNDS  WILL  BE  SHIPPED  VIA  CHEAPEST  TRUCK  Oft  ftAILEX. 


131  Liberty  St.,  New  York  7,  N.  Y.  DeptB^^  Choi.  Rosen  Phone:  OIgby  9-4124 


ELECTRONICS  — Jiifr,  1953 


SEARCHLIGHT  SECTION 


TYK  PKICK 

4S«TH .  UM 

4MITL. .  ajt 

464A . 

471A .  2.1% 

in .  UM 

WLSM .  22M 

WL$» .  IM 

WUU .  IIM 

7MA/D .  2SM 

TOIA .  7M 

T«SA .  %JU 

7MA .  Ut 

7*7  A .  lUi 

7*7B .  IIM 

7I4AY .  17.M 

7ISA .  7.U 

7ISB .  UM 

7ISC . 

717A . 

71tAY/EY..  UJ« 

71«A .  2>.M 

7X1A .  %M 

IHK .  14* 

7tSA/B .  U3S 

7I4A .  4.SS 

7MB .  (.M 

7MA .  >31 

7MA .  MJ« 

716B .  MM 

7atC .  WM 

7t«AY .  »M 

7MA .  MM 

MIA .  IM 

MS. .  4M 

MS .  TM 

ML .  SM 


TVMt 

RK-7L. . . 
lOVTH.... 
FGSL. . . . 
FGIM.... 

MSA . 

Site;::;; 

S4SC . 

S44A . 

S49C . 

SSOTH.... 

SSFTL.... 

S74A . 

SMB . 

SMTII.... 

SMTL.... 

S07A . 

SlOA . 

SllA . 

SISA . 

SSSA . 

SS7A . 

SSSA . 

SMA . 

SSOB...., 

SS7A . 

SMAS... 

S7IB _ 

SSSA.... 

SMA....C 

W4A _ 

MX4MU. 

417  A _ 

4S4A _ 

446A.... 

444B.... 


YVFt 

2JSIA. 

SJSS.. 

SJSS.. 

SSS7.. 

SJSl.. 

SJSS.. 

SJSt.. 

SJSL. 

SJM.. 

SJ4S.. 

SJ4S.. 

SJ49.. 


SJSS . 

4JSL . 

4JS» . 

4J41. . 

CSB . 

SBPl . 

SBPL.... 

SCPL.... 

SDSl . 

UPl . 

SJPS . 

SJP4 . 

WBSAKS. 

CSA. . 

CSJ . 

7BP7 . 

7DP4 . 

ISAP4.... 

ISE . 

UR . 

NEIL... 


MSS.. . . 

PDSSSL 

9M1.... 

9ML... 

900L... 

9044.. .. 

9005.. .. 


SCSS... 

SCM... 

SCSI... 

SDPU. 

SDPISL 

SBS9... 

SOPl... 

4AS1... 

4BS4... 


EYSIA. 
FGSL.. 
UT.... 
4S  Sp^ 

remt; 

HFM... 

VT5L.. 


MICROWAVE  TEST  EQUIPMENT 
TS148/UP 

SPECTRUM  ANALYZER 

fi«l4  ty^  X  Bawd  Spsctrum  AnolyxEr,  Band  B430-9580 
Mofocyclns. 

Will  chock  Froqaoncy  and  Oporation  of  various  X  Band 
oquipmont  such  at  Radar  MagnoHont,  Klystrons,  TR  Boxot. 
It  will  alto  moatura  pulso  width,  c-w  tpoctram  width  and 
Q  or  rosonont  cavitios.  Will  alto  chock  froquoncy  of  signal 
gonorotort  in  tho  X  bond.  Con  alto  bo  utod  at  froqaoncy 
modulotod  Signal  Gonorotor  otc.  Availoblo  now  comploto 
with  all  occottoriot,  in  carrying  coto. 


TS-147  C/UP  TEST  SET 

Hord-fo-gGfc 

X-BAND  SIGNAL  GENERATOR 
Now  Availoblo 


Toot  Sot  TS  147  C/UR  it  a  portoblo  Microwavo  Signal  Qon* 
orator  dotignod  for  totting  and  odiutting  boocon  oquipmont 
and  radar  tyttomt  which  oporato  within  tho  froquoncy  rongo 
of  BSOO  MC  to  9600  MC. 


Other  test  equipment,  used  checked  out,  surplus. 

TSK1/SE  K  Bond  Spoctram  Anoiyzor  T3S/AP  X  Bond  Signal  Gonorotor  TS174/AP  Signal  Generator 

TS3A/AP  Froquoncy  and  powor  meter  S  Bond  TS36/AF  X  Band  Power  Meter  TSI75  Signal  Generator 

RF4A/AP  Phantom  Target  S  Band  TS47/APR  40-400  MC  Signol  Generator  TS226  Powor  Meter 

TS10/APN  Altimeter  Test  Sot  TS69/AP  Frequency  Motor  400-1000  MC  TS239A  SynchroKopo 

TS12/AP  VSWR  Tost  Sot  for  X  Band  TS100  Scope 

TS13/AP  X  Band  Signal  Generator  TS102A/AP  Range  Calibrator 

TSid/AP  Signal  Generator  TS108  Powor  Load 

TS15/AP  Flux  Motor  TS110/AP  S  Band  Echo  Box 

TS16/AP  Altimeter  Test  Set  TS125/AP  X  Band  Powor  Meter 

TS19/APQ  5  Calibrator  TS126/AP  Synchroscope 

TS33/AP  X  Band  Power  and  Frequency  Motor  TS147  X  Band  Signal  Generator 
TS/34AP  Western  El.  Synchroscope  TS251  Ronge  Calibrator  APN9 

TS34A/AP  Western  El.  SynchroKope  TS270  S  Bond  Echo  Box 


SURPLUS  EQUIPMENT 

APA10  OscilloKope  and  panoramic 
APA38  Panoramic  Receiver 
APS  3  and  APS  4  Radar 
APR5A  Microwave  Receiver 
APT2  Radar  Jamming  Transmitter 
APTS  Radar  Jamming  Transmitter 


Cablet: 

TELSERSUP 


YOU  CAN  REACH  US  ON  TWX  NY1-3235 


Large  quantities  of  quarts  crystals  mounted  and 
unmounted. 

Crystal  Holders:  FT243,  FT171B  others. 

Quartz  Crystal  Comparators. 

North  American  Philips  Fluoroscopes  Type  80. 
Large  quantity  of  Polystyrene  beaded  coaxial 
Cable. 


SPECIAL 

WlOe  lenO  S  lonO  Signal  Generoter 
2700/3400MC  using  2X41  er  PD  U4t 
Klystron,  Internal  Covity  Attenuetor, 
Procislen  InOlvMually  colikrated  Fre- 
euency  meosuring  Covity.  CW  er  Pulee 
Medutated,  externally  er  Internally. 


TV  illCTRGliKSr  INC. 

us  UlUTY  STKBT  MW  YO»X  «.  M  L 

mmm  WO.TM  ...a.j 
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SEARCHLIGHT  SECTION 


SEE  OUR  PREVIOUS  ELECTRONICS  ADS  FOR  LISTINGS  OR  WRITE  FOR  CIRCULARS 


MINIATURE  RELAYS 

COOK  4S2,  24VDC;  DPDT;  (00  ohm 

#Rtll  . •1.75 

O.*.  CR27liailOF2  24VDC:  DPDT;  200 

ohm;  #R21I . $1.50 

CLARK  A20E4(;  2VDC:  IB;  45  ohm; 

#Rf20  . tlJU 

AUTOMATIC  754A:  12VDC:  DPDT  (  Amp: 

200  ohm;  #Rf21 . $1.75 

AUTOMATIC  764;  «VDC;  DPDT  0  Amp:  60 

ohm;  #R222  . $1.75 

POTTKR  BRUMTTRLD  KRllD;  6VDC; 

DPDT;  76  ohm;  #Ra22 . $1.$5 

810MA  41F;  IVDC;  SPDT;  62  ohm;  #R624 

$1.75 

SIOMA  41F;  12VDC;  SPDT;  240  ohm;  »R>26 

$135 

Dl$3221  AMRR.  TOTALIZATOR,  24  VDC, 
DPDT  SOO  otama.  Antl^Capaclty  Arm*. 

#R124  . $1.75 

CLARK  24VDC:  4PDT;  200  ohma:  #R624. 

$S30 

MIMATURK  24VDC;  4PDT;  426  ohma; 

#R626  . $S.t5 

3M12-0  RBM,  24VDC.  SPDT,  210  ohma. 
#R172  . $130 

7251  ARC,  24VDC.  BPDT,  200  ohm  #R40f. 

$130 

7252  ABC,  24  VDC.  DPST,  B.O.  (2Aa)  200 

ohm,  Antl'Capactty  Arma,  Ceramic  In- 
aulatlon,  #R3(4 . $130 

A2I577  CLARK,  24VDC.  DPST  n.o.  (2Aa) 

260  ohma,  #R(62 . $1.50 

P3  LKACH  (Pair  on  Bakeitta  Strip)  Bach 
relay;  VDC.  SPDT.  1  ohm  #R161  pr.  $230 
ZH77$2S-1  AUTOMATIC,  IIVDC,  Make  One. 
Break  Two  (IB.  1C)  640  ohma  Dual  Tele- 

phone  Type  Contacta  #R244 . $1.50 

7SA2S  ALLIBD,  14VDC.  Make  2  Break  1. 

(2Aa.  1C)  SOO  ohma.  «R40S . eau  $1.75 

TB  202  FRICK,  24VDC.  Make  t.  Break  I, 

(lAa.  1C)  200  ohma,  #R404 . ea.  $1.75 

RIO  COOK.  12-24VDC.  2PST  n.o.  (SAa).  One 
eontact  lOA.  160  ohm.  »R427 . $L75 

ARC  1  &  3  MINIATURES 

23026  SBM  4SVDC.  SPDr,  SOOO 

ohm.  0  ma  SK4S8 . 6235 

65261  Telaebroa.  14VDC.  SPBT 
n.o.  (lA)  300  ohm.  *R174 
11.26 

65340  Priea.  S4VDC  SPST  n.o. 
(lA)  SOO  ohm  »R170.  .51.26 
55342  TKaebron.  MVDC.  Ifakee  3  Break!  One  (lAt. 
1C)  SOO  ohm,  Antl-Capadty  Anna,  ham  ham  Bake- 

Ule  Innlatlon  »B171 . 61.76 

65526  Cook.  S4VDC  Makea  6,  Breaka  One,  (lA.  ICl 

300  ohm  Ceninle  Inaulatlon.  *ni0T . 61.76 

65526  B.E.  ISVDC,  SPST  a.a  l6Aa).  150  ohm, 

»1U26  .  62jM 

65531  Caak.  1S-24VDC.  Ifakea  4.  Break!  ISAa,  ICa) 

ISO  ohm  *11405 . 61.66 

S5S36  S.f .  S4VDC.  SPOT.  250  ohm.  R40S.  .aa.  61.65 
55837  a.C.  S4VDC.  DouMe  SUka,  300  ohm.  R105O 

61.26 

56637  RBM.  Same  aa  *R108O.  *R10SR . $1.65 

55037  AIIM.  Same  aa  *R108O.  «R1(M . 61.76 

23513-0  RBM.  I4VDC.  SPDT.  2.50  ohma  *R1T2 

61.55 


AIRCRAFT  SOLENOID  CONTACTORS 

All  teaaa  B2;  B2A;  B4;  B4A;  B5;  B5A:  BSB 
BSA;  MB;  B7A:  B7B;  M:  B6;  12541. 1 ;  1204-3. 
ate.  eeallaMa  (raai  atack  la  auantltlaa  In  aoaalar 
makaa  at  low  arlaaa.  SEND  US  YOUR  REQUIRE 
MENT8. 


WESTON  MODEL 
705  SENSITROL 

Oonibinaa  hlfh  aenaltiTity 
and  oomparatlrely  high  ooa- 
tact  rapacity  (5  watta  at 
110  raltal.  PoeltlT*  aotloo 
at  10  mlrroaioperea  d-e. 

Stationary  contact  la  amall 
permanent  magnet;  raorablr 
contact  la  Irun  rider  mounted  on  D'ATmneal 
'noeenient  pointer.  Operating  torque  moreo 
pointer  Into  magnMIr  Held  at  atatlopary  contact 
whirh  drawn  moeahle  contact  ami  holda  It 
nriuly.  Contact!  remain  cloeed  until  reaeS. 
WESTON  70S  TYPE  4:  10  XX  mIcroamp:  SPST 
n.o.  (lA);  24V  AC  or  DC  react  anlenoid;  *11523 

.  .  .  16  for  1200.00 . 122.55  m. 

WESTERN  ELECTRIC  MERCURY  RELAY 
275C:  Hermetlrally  aealed;  2  colli;  700  A  $300 
olim.  With  rod!  In  arriea,  makes  at  5.4  ma, 
hreaka  at  5.2;  HPDT;  High  current  capacity; 
lUgh  apeed;  *R454.... 617.50  ea.  10  for  6150.00 


STEPPING  SWITCHES 

AUTOMATIC  ELEC¬ 
TRIC  TYPE  13 

25  Poaltlon:  Helf  Intarrupter  Springi;  Norm.  Opar 
VolU:  24  VDC;  Max  30VDC;  0.5  Ampa;  SO  Ohm. 

Three  Daeela  Auto.  laec.  RA02;  *ROOO . 617.76 

Pour  Larela  Auto  Elec.  RBIS:  *RS01 . 610.50 

Klee  LarcU  Auto.  Elec.  RBSO;  *RS02 . 622.50 

STEPPING  RELAYS 
GUARDIAN  SERIES  R 

'rhrT«  baslo  type*  for  34V  AC  op- 
<*ration : 

1.  t'ooUnuouA  rotatloe:  In  thU 
typo  tho  contact  ftnapr  adraaon 
ooo  each  tlmo  tho  ctroult 
Ih  made  end  broken. 
t.  Klrrtrical  reeet.  KroeU  when  a 
second  coll  U  raenlied. 

S.  .4dd  and  •ubtrad  Htepe  back  ooo  or  nioro  ooa- 
tacu  at  a  time  instead  of  reeetting  oompleCaly. 
10  Puloee  prr  Moond.  ContacU  are  rated  at  1 
ampere  at  110  toIIa,  60  cyclee.  Don-laducU«e  AC. 
The  eloPtiioal  reeet  type  hae  up  to  SO  actlre  contacU 
while  tha  continuous  rotation  trpeA  each  hare  40 
contacta  8KND  US  TOUR  RKQUntEMSNTfl. 


FERRULE  AND  OTHER 

WIRE  WOUND  RESISTORS 

AT  A  FRACTION  OF 
MANUFACTURERS'  ORIOINAL  COST! 


IMMtDIATi  MLIVtRY 

From  Our  Wids  A6sortmeHt  from  0.2  Ohms 
fo  IS  Moflohmo. 

ENAMEL  •  GLASS 
FIXED  •  ADJUSTABLE 

Now  oRd  iR  Ptrfoct  CoRditioR.  Noorly  all 
modo  fo  JAN  Sp5cificatioR6. 

SoRd  us  your  roquiromonfs.  Wo  Imv« 
250,000  wiro  wound  rosisfon  in  a  largo 
vorioty  of  sizos  iR  tfock. 


TELEPHONE  TYPE  RELAYS 

ThOM  rwIOT*  hoYo  boM  itandcvdlsod  to  that 
oeila  and  iramM  oi  moat  moBuiacturon  eon 


b«  intordtonaod  wllhoal  alloctla«  odJuatmoaM. 

A  wldo  Toriotr  oi  appUcobto  coulnatieiu  or* 

Ihna  poaoibU  irom  a  eomporatiTalT  amall 
Bumbar  ol  raloya. 

liatad  balew  ora  iromaa  OBd  coUa  irom  our  aloek.  Thar  mi 
Rowawar,  a  eomplata  ralar  eoBalala  oi  coU  oBd  iromo.  1b  ordai 
wbich  with  which  broBM,  La.t  FIOl  with  K117. 

BapraaoBtatlYO  eemplatad  raloya  ora  alao  liatad  with  Yoltoga  OBd  curraBl  rotlB 
ora  iBdieotlYa  oi  aaBalttTity  ttal  mar  bm  axpaetod  irom  alaiUar  eombiBotioos. 

CLARE.  5500  ohm.  SmaDC.  S  nmkee  ISAa)  *R175 

N.25 


lOT  ba  pnrcbaaad  aaparotaly. 
iriBu  coavlala  raloya  apaoily 

rotlBaa.  Voluaa 


S5S5A7  AUTOMATIC.  1300  ohm.  SmnDC.  8P8T  BO. 

(lA).  *103  . $1.75 

CLARE  KISI.  5500  ohm.  SPDT.  6  ma  DC  Pnat 
Action  *175  . 14.25 

FRAMES 

(Far  Oaat  at  Rata*  AM  Rrtae 
at  Fraam  ta  Priaa  at  Catll 


ftmk 

Prtad 

Siteli 

Prtad 

•  No.  > 

Contafto 

smii 

Nd. 

Cantaeta 

mail 

not 

lA 

1.28' 

FU4 

IB,  3A 

too 

FlOl 

3A 

1.U 

F1S3 

IB,  1C 

1.7$ 

Flos 

U 

1.7$ 

FIOS 

IB,  lA.  1C 

too 

F104 

4A 

too 

F131 

IB,  OA.  1C 

4.00 

FU7 

8A 

too 

F107 

2fi,  lA 

1.7$ 

FI28 

lU 

AOO 

FI3S 

2B.  1C 

too 

FIDO 

lA,  IB 

1J0 

FU2 

2B,  2A,  2C 

too 

F107 

1A,2B 

1.7$ 

FUO 

2B.  2A.  OC 

too 

FIOS 

lA,  IB,  1C 

too 

FIM 

8B.  3A,  1C 

t7$ 

FIDS 

lA,  1C 

1.7$ 

FUl 

SB.  1C 

t7$ 

FllO 

1A.1C 

til 

F122 

1C 

1.80 

Fill 

2A,  IB 

1.7$ 

FI23 

1C 

too 

FI37 

3A,  1C 

too 

FIDO 

1C,  lA 

1.7$ 

Fill 

U.  3B,  2C 

too 

F187 

1C,  3A 

too 

Fl» 

3A,  SB, ec 

too 

FllT 

1C.5A 

t75 

F1M 

SA,  IB 

too 

FU3 

1C.  IB 

1.7$ 

FI86 

SA,  SB. 1C 

t7$ 

FUS 

1C,2B 

too 

rill 

SA,  SC 

t7$ 

FIOS 

1C,  lA.  IB 

too 

Fll? 

5A,1C 

t7$ 

rise 

1C, 3A, 2B 

t7$ 

FISO 

6A.  4C 

4J0 

FUl 

1C.6B 

t7$ 

FUl 

5A, IB. 1C 

too 

FUl 

1C,  9A,  IB 

too 

FUO 

IB 

1.2$ 

FllO 

SC.  lA 

t25 

F133 

2B 

1.S0 

FUS 

2C.  SA 

t7$ 

P1S4 

3B 

1.7$ 

FlU 

2C.  2A.  2B 

too 

PIM 

IB,  lA 

1.$0 

F130 

4C,8A 

too 

FUl 

1B,3A 

1.7$ 

F126 

6C,  3A,  3B 

too 

AI52S0  BENDIX  ICoeh  1061  8-11  VDC  Copper 
Slua.  Blow  Beleiaae,  BPDT,  640  ohm.  Part  at 

wm  516.  *RS5S . $2.46 

B522tAI  AUTOMATIC  4VDr.  SPBT  a.e.  (SAa).  76 

ohma.  Blow  Releate.  *416 . SKia 

RS52IAI  AUTOMATIC  1300  ohm.  ISmaDC.  BPBT 

n.o.  IIB),  *1U13 . 62.M 

COILS 

(Far  (Mat  at  Balay  Add  Prtaa 
at  Call  ta  Frtea  at  Fraaia) 


KlOl 

K13I 

KlOl 

KI33 

K163 

K154 

K104 

K106 

KISS 

KI34 

K107 

KISS 

K108 


Stash 

Na. 

Kin 

K146 

K147 

KU8 

K166 

KU7 


Ohait 

0  76 
5.0 
12 
175 
300 
400 
450 
100 
600 
700 
760 
800 
900 


1.» 

1.1$ 

i.a 

i.a 

1.H 

1.10 

1.60 

1J0 

i.ao 

1.10 

1.10 

1.71 

1.7$ 


Na. 

KlOO 

K115 

Kill 

KtST 

KI88 

KUO 

KlU 

KI40 

K155 

Kill 

KllK 

KU8 


Oka* 

1000 

uoo 

uoo 

1426 

1500 

1800 

2000 

2300 

2500 

3000 

8500 

40.000 


1.7$ 

too 

1.7$ 

ta 

ta 

ta 

ta 

ta 

ta 

ta 

tri 

ta 


SLOW-MAKE 

fttad 

SLOW-RCLEAtC 

Itaak  Prtak 

Okma 

eaoh  I 

1  N*. 

Otam 

SMk 

33 

1.10 

KI4$ 

1$ 

1.10 

13$/ISOO 

too 

KI23 

76 

1.10 

800/1800 

too 

'  KI24 
KUO 

200 

800 

I.IO 

to$ 

1300 

too 

KUl 

1000 

too 

1300/126 

too 

Kt52 

ISOO 

tss 

1500/80 

too 

Kt27 

2800 

tl5 

SPECIAL  CONTACT  ARRANGEMENTS 

We  oan  aupply  any  contaot  arranarnMnt  up  ta  20 
coataet  leaf!  (10  form  A  or  10  form  B;  or  comhina- 
tl(X>a:  or  4  form  Cl  for  a  nominal  extra  ebarge.  To 
compute  coat  of  cuacom  made  franm  add;  1.00  for 
blank  fraoM  plua  .50  for  each  form  C,  plua  .25  for 
each  form  A  or  B  and  2.00  aa  the  nominal  extra 
charm.  Thiu  a  frame  with  2A,  SB.  1C  would  coat 
1.05  +  .50  +  .76  +  .65  +  too  ee  4.76. 

TEBM8; — All  Piliaa  F.O.B.  Our  PlaeL  Rated  Flrma 
Nat  15  Daya:  All  Othara  Raalttaaaa  wHh  Ordar. 


A-C  COILS 

SMMi  PrISd 

New  VdNme  emk 

KlU  6^C  1.7$ 

K13I  llOVAC  tIO 

DUAL  COILS 


Stack 

Price 

Stash 

^Isd 

No 

0 

tkch 

Nk. 

Ohma 

taek 

K141 

50/2000 

t2l 

KI48 

1000/1000 

125 

KI42 

US/ 1300 

128 

KI06 

IIOO/SOO 

too 

K143 

200/1000 

too 

Kt42 

I300/I2S 

12$ 

KlOO 

SOO'UOO 

too 

KM4 

1800  500 

too 

KI44 

500/1800 

150 

KUl 

3000/50 

12$ 

K143 

1000 '200 

too 

A  w  Narmaliy  Oaae:  B  m  Narmally  dated; 


OrdtraUadarl 
tie  Remit- 
tanaa  With 
Ordar,  Pina 
A  aprualmate 
8  h I 5llat 
Chart!! 
(aearaga  adH 
taratumad.) 


CANAL  ST.,  N.Y.C..  13,  N.Y.  WAHctr  5-9642 


IpiVCrSflf  <3(cneral  corp. 

^  uavMearmaFammV.«V.Wa-»^  4  bA  a  ...  »  -MM  M  4  ■  ■  i  4  a  MR  5W 
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Stack  Up  at 


SEARCHLIGHT  SECTION 


DIREaiON  SELENIUM  RECTIFIERS 


Buy  Direct 
From 

M'focturer 


rull-Wov*  Brkl««  Typot 


W«  cui  BiAuuiaetun  otbcr  Hrlaolum  BactlOetf,  Selen¬ 
ium  Ilectlflm  HuppUec.  XFUIIH.,  A  Choke*. 


LISTINGS  OF 
PARTIAL 


AND  DIODtS 
IN  STOCK 


lN4t  (CC) 
1NS4  (Syl.) 


STANDARD  BRANDS 
VACUUM  CAPACITORS 


SO  MMF.  @ 
20,000  Volts 


Only  $«.«S  Each 


*  New  Seleniwm  RecUtler  Tranefermer* 

PRl;  IIS  V.,  60  cyciM  la.  1  4  Aeipa . 

sec  9.  IZ.  10.  X4.  end  S6  i  12  Abpl . 

vatu  }  24  Amp*. . 

Centlwueue  Natlno*  I  So  Amp* . 


'  New  kelenhim  NecIHIer  Cheke* 

4  Amp*.--.07  Hy. — .(ehtn . . ST.tS 

12  Amp*. — M  Hy. — J  ehm . S14.fi 

24  Amp*.— AM  Hy.— A2S  ehm . $2S.tS 


$BB  MFDe 

1  “V. 

1 

IBBB  MFD. 

i  U  V. 

1  .Si 

loeo  MFD. 

SS  V. 

i  US 

4Lf-0  lAf 

fi-tCA . lAO 

41.4  Mtl  ...  1.9S 

4L7  AO 

4N7MII....  AO 
fQ7CT .  AO 

.40  I  4SC7 . 72 

SSJ7  .00 

4tK7CT(Syl)  A2 
SSL7CT  ...  AO 

SSN7GT . 70 

4ViCT . SS 

4W4CT .  .SS 

4W6CT . OS 

SYS-C  _  AO 

SXSGT . S4 

7A7 . 00 

7B7 .  AS 

7  AS . SO 

7CS . 00 

7CS  .  .40 

7CM . SS.00 

7F7 . 00 

7aP7 .  t-OS 

7H7 . 72 

12AS . SO 

12AT7 . 7S 

UAU7 . 02 

12AV0 .  AO 

12AX7 . 70 

12CA0 . S7 

12BOO . 7S 

uaeo .  A7 


12BH7  US 

12SA7 . 7S 

12*rS . 70 

12067 .  AO 

120H7 .  A] 

12SJ7 . 00 

128K7 . 70 

12SL7  . .  .OS 

120N7CT...  .70 

12SQ7CT..  A3 

120R7 . 00 

UF7  . H 

2SAVS  1.2S 
2SBQ0CT..  1.00 
2SIAGT  .SS 

2SZ0 . 07 

2SD7 .  1.S0 

3S«S . 40 

ISCS  .40 

3SL4  . 00 

IS-T  EImac)  3  00 
3SZSOT  AO 
42  OS 

socs . so 

SOLOGT  .SS 
101-FlWE;  l.M 
FG-IOS.  17.00 
U7Z0  lAO 

F-121A  S.SO 
211  (GE)  .7S 
2S0TH  17.00 
FG-271/ 

SSSl  SS.0S 
274A  A  B  lAO 
27S-A  iWE)  3.00 


3M-TH.  .  7.7S 
3M-TL.  S.7S 

310-A  l«yC).  l.SS 
3U-A  <WEi  S.S0 
32S-A  >WE|  S.OO 
3S0-A  iWEl  4.00 
371-B  .3S 

373- A  (WE)  4.00 

374- A  (WE).  3.S0 

3S7A  (WE)  2.S0 
4f3-B  (WE)  7.S4 
407 -A  (WE)  S.00 
400-A  (WE)  2.7S 
417-A/S442  S.OS 
444A  2C43  7.0S 

700-D  40A0 

7S7-A  S.00 

707-B  O.OS 

71S-A  S.OO 

717 -A .  AO 

72S-A  4.0$ 

72S-C . 70.00 

003 .  3.0$ 

MS .  3.2$ 

SM . 10.00 

M7 .  l.SO 

ill .  2.00 

411-A .  S.SO 

SU .  2.70 

S12-A .  S.SO 

014 .  3.7$ 

SIS  1.2$ 

S2S-B  U.0$ 
S32-A  S.M 

037  1.4S 


I30.C  LIBERTY  STREET  •  NEW  YORK  S,  N.  Y. 


SOI  . ISAO 

000-A.  l.SS 

S72-A  3.0$ 

OSS  AS 

SOI  NEIO  .SO 
NE4S  .SO 

ISU . 7S 

ISIS . 70 

lOTliSLSM).  US 

142S . 3S 

1020 .  AS 

1032  .70 

20S0<IICA).  1.3S 


20S1 

SSM  Hyt.). 
SSIO  (Hyt.). 
S570  CM..  1 
S$00-A  . . 

$034 

SS37 . 

$030 

SC4S  iSyl)  . 

SC$4 . 

SCS3 . 

$070 . 

$000 

CK-S702. . .  . 
CK-$703 
CK.S7U... 
S7S1 . 


PANORAMIC  RADIO  5“ 
SPECTROSCOPE 
Model  SB1— Type  T-200 

IIS  Velta  M  CY.  Sweep*  100-0 IM  KCS 
Gead,  u*ad  catidltlen . 

Only  $69.50 


Tormti  F  O  S-N  Y  C  25%  DopMit  «vtth  •r 

full  romlttaeic*  t«  COO  char««t  lUted 
Firms  (O.JUB.)  Not  IB  day*  —  All  inarcliaffidlM 
fuarwitMd.  CABLCi  BARRYLECTy  N.  Ye 
Fhanas  RCctar  2>2S€2 


A  NEW  BUILDING  I  ^ 

IMPROVED  FACILITIES 

for  the  manufacture  of 

WESTON  TEST  EQUIPMENT _ H _ 

ANNOUNCING  THE  AVAILABILITY  OF  NEW 
TS-125  S  BAND  POWER  METERS 

This  procioion  inolrumont.  now  balnq  producod  by  Wooton  Laboralorlos,  Incorporolod  proTideo 
lor  quick  yloual  moaouramant  of  CW,  modulalod  or  pulsed  aretaq*  power  output  from  0-2  MW 
to  more  than  lour  walto.  Calibrated  in  two  scales  (MW  of  power  and  DB  above  and  below  one 
milliwatt).  Temperature  compenoated  thermistor  construction  with  '/ii  wave  matching  stub  RF 
element.  Supplied  with  complete  accessories  and  instruction  book  available  now. 


AN-APA-IO 

AN-APN-l 

AN-APNA 

AN-TSMA 

AN-UFM-11 

AS-2S 

AT-07 

AT-00 

AT-30 

AT-40 

BCA7 

BC-221* 

BC-170 

BCASS 

BCASS 

BCASS 

BC-OSO 

BC-OSOO 

BC-OMB 

BCAISA 

BC-OSSA 

•C-S4f  A 


BC-SH-TU 

l-tl7 

1-2U 

OAW 

Tt-UA  TNC-1 

TSAO  AP* 

TS-IU  UP* 

TS-2U  UP 

BC-IOOSA 

1-122 

1-222/A 

F4 

TS-ll  AF 

TS-M* 

TS-lSl 

TS-2M/TSIN 

BC-lttSA 

1-121 

1-223/A 

P4C 

TS-]4  AF 

TS-S2  AP 

TS-ISS 

TS-22SA 

BC-lltlA 

1-lMA 

1-22S 

SG-t/U 

TS-IS  AF 

TS-U  TFS-1 

TS-US-TPK 

TS-2MB 

BC-1201 

1-1S4R 

1-231 

TAA-14WL 

TS-M  AF 

TS-M/AF 

TS-IM/AN 

TS-212  TPIt  2 

BC-12M'A 

i-m 

1-24S 

TS-IANN 

TS-n  TSM 

TS-IM/AP 

TS-17S/ANN-i 

TS-21SB 

BC-12SS.  A 

t-U7A 

U-21A 

TS-IA/AF 

TS-4S  APM-3 

TS-m  AF 

TS-171/UN 

TS-2M/AFN 

BC-1277 

1-13BA 

IC-SB 

TS-tA  U 

TS-U  AP 

TS-1S2  AF* 

TS-174(U 

TS-2S1 

BC-12t7A 

1-14BA 

lF-12  C 

TS-ISA/AFNA 

TS-47  AFN 

Tt-lU/AF* 

TS-17I'U* 

TS-2f7  AWN 

lASB 

1-UI 

IS-US 

TS-11  AF* 

TS-Sl  APGA 

Tt-lU  AF 

TS-U2  UP 

TS-Ml 

lAO 

1-147 

U-ltB 

TS-12/AF* 

TS-U  AF 

TS-Ul  CF 

TS-IU/ AF 

TS-2SSa* 

>  1-SS 

1-1B3A 

LAD 

TS-U/AF* 

TS-U'AP 

TS-U7/OP* 

TS-US  U 

TS-27SA 

!  I-CIB 

1.1B7A 

LAC-2 

TS-U  AP 

TS-U 

TS-IU,  AF 

TS-U2  CPMA 

TS-2S1  TNC-7 

i  l-tlA 

1-147 

LAF 

TS-ISB'AP 

TS-U /U 

TS-12S/AP* 

TS-1S4  CFOSA 

TS-MS  6P 

l-OSA 

I-IBB 

LM« 

TSAt/APN 

TSAI  AP 

TS-127  U 

TS-USCPMA 

TS-2S1  I 

1-OSA 

1-177 

LU-2 

TS-U 

TS-02  AF 

TS-in  AP 

TS-U7/CFMA 

TS-2S7*  j 

1  1-OSA 

1.17B 

LU-1 

TS-U 

TSAI  AP 

TS-IM 

TS-US  CFMA 

TS-m  U 

{  lATA 

l-lBB 

LZ 

TS-21  AF 

TS-SSA  FM2-1 

TS-U2APG 

TS-ni/AF 

TS-MS  AG 

1  1-SSA 

1-lBCA 

MC-B/U 

TS-S4/AFM-S 

Tt-SSA 

TS-Ul/CPM 

TS-2S4/AP 

TS-m  FSM-1 

1  lAISA 

1-lBBA 

OA 

TS-24  ANN-2 

TS-lO-APM-1 

TS-IU/TNCA 

TS-2SSAF 

TS-m  1 

(  1-114 

1-2B1A 

OAA-2 

TS-2S  TSOSA* 

TS-7S/U 

TS-IU 

TS-7t7 

TS-124.  U 

1-US 

l-2Bt 

OAH 

TS-2T/TSS4 

TS-S7/AP 

TS-M7/AP* 

TS-21S/MPM 

TS-US 

TS-SIS 

TS-359A/U 

TS-303  U 

TS-17S 

TS-377/U 

TS-Sn/U 

TSAU 

TSAIS 

TSA21/U 

TSASS/U 

TS-4fS  U 

TSAMII 

TS-S0$ 

TS-SSO  U 

TSAU  U 

TS-410/U 

TSA17  U 

TSAIOU 

TSXASC 

TSSASE 

TVN-SSE 

TUN-SHU 

TTX-IORH 


WESTON 
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Juh.  1953  — ELECTRONICS 


SEARCHLIGHT  SECTION 


SPECIAL  PURPOSE  TUBES 


CIA....  $6.S5  3DP1A..  5.00  RK.73...  1.00 

IBS!....  1.75  *  3E89....  10.50  FG41A.  3.00 

1B24....  7.75  3EP1....  3.50  FG-95...  16.50 

1B35....  8.00  3FP7....  1.00  100TH..  7.00 

SAP1...  6.75  3GP1...  3.00  F-IStA.  65.00 

tC40....  5.75  3JP1!...  15.00  VT.158..  50.00 

2C43....  8.75  3KP1....  9.75  FG.172..  18.75 

2C44....  100  4C27....  12.75  FG-190..  9.00 

2ESS....  1.75  5BP1....  3.50  203A...  4.50 

SJS2....  5.25  5BP4....  3.50  S04A...  37.50 

2jS6....  11.25  5CP1....  3.50  F-207. .  .180.00 

2J27....  11.25  5CP7  ...  7.00  212E  ...  32.00 

2J31....  20.25  5D21...  13.75  WL-218.  35.00 

2J32....  22.50  5FP7....  1.50  221  A...  1.50 

2133.. ..  20.25  5FP14...  12.25  F-232CH 1 80.00 

2J34....  18.75  5JP1....  16.75  250R....  7.00 

2J38....  9.00  5JP4. ...  16.75  250T....  10.00 

2J50....  15.75  5JP11...  16.75  250TH..  13.50 

2J55....  63.75  5J23....  30.00  250TL...  11.25 

2J56....  122.50  5J29....  9.00  253A...  11.75 

2161.. ..  30.00  5130  ...  29.50  267B....  8.75 

2X2A...  1.25  5R4Gy..  1.00  271  A...  7.25 

3AP1...  6.00  6C21....  18.25  272 A...  5.25 

3BP1....  3.75  6CF .  12.75  274B....  2.25 

3B24....  3.75  C6L .  9.00  276A...  7.50 

3B26....  2.75  7BP7....  4.50  S8SA...  10.25 

3C23....  8.75  9LP7....  2.25  286A...  6.00 

K24....  1.25  12DP7..  10.75  304B....  5.75 

3C31  ...  2.50  12GP7..  13.50  304TH..  6.00 

3D21 . . .  2.25  RX.21  . .  2.75  304TL  . .  5.00 

3DP1...  3.00  RK^...  1.50  307A  . .  3.25 


310A...  4.50  706Ay..  30.00  81! .  2.00 

311  A...  4.75  706Fy...  30.00  813  .  9.00 

31 3C....  2.25  706Gy..  30.00  814 .  2.50 

316A...  1.00  707A...  4.50  815 .  2.50 

323A...  11.25  707B....  9.50  829A...  7.50 

328A...  4.25  708A...  2.75  829B....  9.00 

329A...  6.00  709A...  2.75  832 .  6.00 

348A...  4.50  714Ay..  4.25  83SA...  7.50 

349A...  6.50  71 5A...  3.50  833A...  30.00 

353A...  3.25  71 5B....  4.50  836 .  2.50 

354A...  15.00  71 5C....  13.75  837 .  1.00 

355A...  10.50  719A...  18.25  838 .  2.50 

368AS..  5.25  721  A...  1.50  846 .  65.00 

375A...  10.50  788A...  1.50  849 .  22.50 

394A...  3.00  723A/B.  13.50  860 .  2.75 

417A...  6.00  724A...  2.00  861 .  10.00 

GL-434A  9.75  784B....  2.00  866A...  1.00 

446A...  1.00  725A...  4.75  872A...  2.25 

446B....  2.25  726A...  9.25  878 .  1.50 

450TH...  35.00  786B  ...  35.00  884 .  1.25 

450TL...  35.00  728Cy..  25.00  9024>1...  4.75 

GL-451.  3.00  728Dy..  25.00  918 .  1.25 

464A...  6.00  728Ey...  25.00  927 .  1.00 

WL.530.  12.75  728Gy..  25.00  931A...  3.75 

575A...  10.50  730A...  18.75  CK.1006.  2.75 

700A...  12.50  803 .  3.00  1622...  1.50 

700D....  12.50  805  .  2.25  1624...  1.00 

701  A...  4.50  807 .  1.25  2050....  1.00 

70SA...  2.00  808  .  2.00  8012....  2.00 

703A...  3.50  810 .  7.50  8013...  2.00 

705A...  1.25  811 .  2.25  8025  .  .  3.50 


•  Ketening  tube  quotations 
upon  request 

•  Usual  terms  apply 


western  engineers 

ELK  6ROVE,  CALIFORNIA 


•  Unconditional  guarantee  extended 

•  Subfect  to  prior  dhpositlee 


GlOKGf  WHITING.  OWNtK 


WANTED 

ARC-1.  3,  ART-13.  BC-342.  348. 
AP5-10.  15.  TS-13.  35.  146.  147, 
148,  174,  175,  263  ETC.  ALL  SCR, 
BC,  AN,  TS.  ALL  TUBES. 


RADALAB 

1 964  Webster  Ave.,  Bronx  57,  N.  Y. 
TEL;  WE  3-3232-3 


TERMS — Minimum  ordur  $25.00  ull 
pricuB  FOB  Nuw  York  City.  25%  do- 
poatt  wHk  ordot,  balomoo  COD.  Raiod 
tirma  open  account.  Prkoa  aubioct  to 
ckdttgo  without  notice. 


RADAR 


APS-15A&B 


Complete  eete  available  checks  out. 


APS-3 


Complete  eete  avail,  checked  out . .  tlOSO.OO 


APS-4 


ALL  FULLY 
GUARANTIED 

l.m  MS .  S.M 

te*A .  i.M 

seesx .  u.se 

873 A .  3.38 

884 .  I.8« 

niA .  S.2S 

SSSA  78 

*8* .  I.M 

IM3  .  8.18 

UM  .  l.«f 

8816  .  S.IS 

8443  .  7.M 

8451  a.M 

...  I.M 

:::  Is 


Complete  eete  avail,  checked  out.  .  tlOtO.OO 


APN-2 


Complete  eete  avail,  checked  out 
SCR728  aleo  avail. 


ICM  aearch  A  nav.  radar  compl.  seta  avail. 

tlOM.80 

AP8-10  1cm  lightwetcbt  navieatlonal  P 
search  radar  S'  PPI 
UPN-4  3cm  portable  radar  beacon 
APR>1  tl-lOOOmc  receiver 
APR-4  lt-4000me  receiver 
APR-5  lOOO-tOOOmc  receiver 
AFT-O  tOO-ltSOmc  Trana 
8CR-5tt  100-lSSmc  Xmlt-Rec. 

I4CR-S5S  It-tSmc  lone  ranee  direction  finder 

UCR-5M  Handl-Talktes 

BC-Slt  and  BC-84t  l.S-l.Sme  Receivers 

Monv  other  oirboorne,  gtouud  end  murine 
mllltorr  eoulpmeni  armleble.  "WklTl" 


8030 .  I 

t 

M81 .  I 

rC33 .  ll 

FC87 .  if 

38  FG47 . M 

44  FGI8S .  W 

M  FGI7i . m 

88  QA3/VR7S . 

M  OU/VRM . 

78  OC3/VRI8S . 

OD1/VR154 . 

WL474 .  4« 

WL477 .  48 


TEST  SETS 

TH-S/AP  S  band  power,  freq.  meter. $115.00 
T8-18/AP  3  CM  ale.  e*n.  power  meter,  freq. 
meter  lit  v.  fO  cfcle. 

T8-14/AP  10  CM  ste.  een.  power  meter, 

freq.  meter.  llOv  40  cycle . $050.04 

T8-S4/AP  portable  syncroecope . $090.00 

T8-S5/AP  1  CM  sle.  een.  power  meter,  freq. 
meter  llOv  40  oyrie. 

T8-45/AP  3  CM  sle.  een.  and  freq.  meter. 
TH-Ol/AP  10  CM  echo  box. 

T8-0t/AP  3  <7M  echo  box. 

TS-ltS/AP  10  CM  precision  power  meter. 
Tf4-14S/tJP  3CM  spectrum  analyMr. 
T^t*6/AP  300-1000  MC  power  meter. 

1-100  radio  compass  test  set. 

I-tOO  V.H.P.  field  radio  test  set. 

BC-ltl  freq.  meter  Mod . $175.00 

Unmodulated . $116.00 

IR-18  lOO-lSlMC  test  set. 

nS-M  RCR  111  teat  set . $40.00 

TSX-48R  spectrum  analyser. 


SPECIAL 

K-b«id  2$A00,  24,000  MC  RF  hoods 
uslnfi  2KS0  klystfUM  emd  SJ21  oockooed 
mwowerran  and  motic  Til  ArC  mnor 
vary  lot#  tyoo.  Also  K-fcond  comolota 
duol-sconnar  owtanwo  systoas.  TS-2S0A/ 
AF  K-bond  sifi.  nan.  oowor  motor,  froq. 
meter  alee  ovaliMlo.  Writa 


X  and  K-ban4  Wavo  Guido 
Conpoaonto 

Slatted  Unas,  term.,  adopt.,  crys.  maonts, 
ate.  In  stack.  SIND  YOUR  RIQUIRI- 
MINTS. 


WRMTE  FOR  OUR  CATALOGUES 
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SEARCHLIGHT  SECTION 


IN  STOCK 

FOR  IMMEDIATE  DELIVERY 

BRAND  NEW 

JAN-C-25 

CAPACITORS 

OP53--CP54— CP55 
CP61— CP63— CP65 
CP67— CP69 

Every  "E"  &  "F''  Charocteristic 
Item  Listed  In  Jan-C-25 

ALSO 

CP70  CAPACITORS 

&  "F"  Characteristic 
600  and  7000  Volts 
"B"  and  "F"  Terminals 

O’DEL  ELECTRONICS 
CORPORATION 

293  WEST  BROADWAY 
NEW  YORK  13,  N.  Y. 
WORTH  4-2176  WORTH  4-2177 


WHOLESALE  ONLY 


T47A/ART-13  TRANSMITTERS 
BC-610-E  TRANSMITTERS 
BC-312,  BC-342,  BC-348  RECVRS. 
BC-221  &  LM  FREQUENCY  METERS 

ALLTRONICS 

BOX  19,  BOSTON  I,  MASSACHUSETTS 
Rlehaand  LYnn  S-3109 


SAVE  ON  TUBES  BRAND  NEW  TUBES  GUARANTEED  TUBES 


OA2 

OAt/vmt.. 

OBI 

oBi/vmt 

OCl/VIOSB 

ool/vmw 

1B2X. 

U31  .. 
iaa«. . . . 

IBM 

1BI7 

IBU/iUA. 

IBIi . 

1842.  . 
1N21B 
1N12... 

1N21 _ 

1N2SA. 

1N2SB.. 

MM 

MM 

MMA 

MM 

INU  . . 

M47.. 

MM.. 

MU 

MMA 

MSI/KSt 
MM 
V8-2 
lASU 
2C  21/1942 

2Ct9  . 

SC19A 
IC49 . 


UM . 

.  M89 

Ui4.  ... 

.U980 

U41 . 

.  9984 

U42 

.  U8i 

2IU2 . 

.  9280 

2K2t . 

.  M.M 

2KM . 

.  7189 

2KM . 

.  2789 

2NM . 

.  2IJI 

IKM . 

.ui8a 

2KSf . 

m.n 

i  2K4i: _ 

1M89 

2IU3 

129.M  : 

2K4S  . . . . 

..1M84 

2IUf . 

119.99 

i  2X2A  ... 

1.M 

i  sail . 

4.M 

1  SG24 . 

4.71 

1  IBM. .  . 

l.M 

1  IBM . 

C.M 

:  IBM . 

9.M 

iBn . 

.  4.M 

1C22 . 

.  72U 

!  BCM 

.  9.99 

{  tCM/140 . 

.  1.M 

FS172 .  M.M  KUtn .  »,M  S« .  S;| 

,NF2M .  UM  WLS77. .  » i  992 .  HI 

2MA .  49  J9  799A/B/C/D  19J9  999 .  f4 

211/VT9C..  M  792A. .  2.7|  997 .  Hi 

,  217C .  4,99  7tlA. .  9.7$  I  997W .  Hf 

221A -  L9f  ;  799A .  IJB  9M .  Hf 

FO-2MA.,,,  9SJSj7t9AV .  M,S«  1  9M .  HI 


I  SPECIAL' 

ve  M-IS .  S  7.19 

12im«.  12.9M* .  11989 

M  mm.  12.tN  « .  11289 

IN  mm.  2t,9M  * .  U489 


IC27 . 

ICll . 

I  1C49 . 

lOFl . 

IBM . 

IFP7 . 

ion . 

Mn . 

1K21 . 

IKM . 

I  4BM . 

'  4C27/CV92. . 

,  4CM . 

4CU . 

I  un . 

9112 . 

9J2I . 

9J29. 


TOUR,  SURPlUl  WANTED 

We  Poy  Hiqhetl  Price*! 

1  9ALtW . 

1.79 

IMTH . 

IHM  ! 

•  CM . 

181 

r 

U8I 

IK4 . 

CM 

FGMIA . 

1189 

MUTCTY. 

2.11 

mx . 

18S 

SXSWCT. 

189 

IMTM . 

7.91 

7C21 . 

99.U 

221A . 

1.9S 

12AY7 

2.M 

RX2UA  ... 

189 

120^7 

U.fS 

IMTL  . 

7.M 

126P7 

2i.M 

M7A/RK7I. 

4.M 

12MP7 . 

11.M 

3itA . 

489 

,199 . 

1.7i| 

niB . 

12.91 

1  19R . 

.99 

31CA . 

189  I 

‘  FO-lT/Un 

189 

IMA . 

489 

Mx-n . 

9.M 

331A . 

1989  , 

FO-12 . 

12.Bi 

IMA . 

9.99 

IfTG . 

1.99 

SSAX . 

1.99  . 

MMT . 

4.99 

MSAS . 

989 

:  CFM 

.79 

mx . 

■79  1 

UMAr? 

Write 

174B . 

189 

KK99  lUl 

2.M 

3SSA . 

189 

MY99 

4.M 

MSA . 

989 

!  tN7t . 

289 

SMA . 

189 

i  RK72 

1.M 

417A . 

t.M  1 

IIK73 

189 

4MA 

1989 

TIT 

<.9S 

449A . 

189 

7rrL . 

181 

44AX . 

1.19 

B3V 

189 

4MTL . 

44.M 

;  F09I/19M 

U.JS 

411 . 

HM 

i  VT99 

U.9I 

4UA . 

1989 

MX 

1.99 

4W 

11.99 

IMTN 

9.M 

471 . 

2^ 

,  FOlM/iMl 

n.M 

in  . 

ILit 

1  FQ-IM.... 

1981 

9VI8M . 

UJi 

:  vu-ui 

.99 

in  . . 

S.7S 

HFIM 

9.99 

CKSMAX  .. 

89 

122 

2.91 

199 . 

1.19 

'  F-UIA . 

7.71 

S7SA . 

11.M 

1  VT-127A... 

2.71 

KU-927 . 

1789 

...  78$  9M . 

...  1189  917 . 

...  H9i  lU . 


•89  991 .  IHI 

1989  992 .  UJ 

•M  Ml .  IHl 


5  FIGURE  ig;:; 

VEEDIR  ROOT  ^  ^  jjgj;;; 

COUNTERS  95^  P.. 

MODEL  S-1  Igg... 

Sin  V  wid*  X  l-S/IS*  Uni.  0«**-  IS**  -- 
tall  aiaantlnt— ramavaUa  lanr.  I  STM... 


rii^Bi  wItiMMt  mMm. 


aNm  cMm  IS.OO 


ELECTRONICS ' 

SdSt  92« 
TSS3  Mtlrtld  *99. 
U9  Allg9t99  4S. 

C9llf9nil9 


.2M89  9UA .  tSPOl. 

2M.S9  972A. .  sSlS. 

.24989  974 .  HSiBli. 

.  289  979 .  uiMli. 

.  189  9M .  HliBn. 

.  9.M  9MR-A. . UMIMil. 

.  1989  999 .  HilBi. 

!  789  SnA!!'.:;;!:  oihma 

.  1289  9M . 

.  4S.N  991.. .  4  SB: 

.  21.M  9M 

•*»,1I7 .  89i?f||. 

9S9A . M  2S‘ 

•n .  28i.SS- 

I  179  . WrHaltMl* 


Thomandi  •!  •Hmt  tyow  fai  itock. , 
yottf  fdRiilMdMnli* 


ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYDRAULICS 


RADIO  A  ELECTRONIC  SURPLUS 
13933' 9  ERUSH  STREET 
Datroit  3,  Mich.  TO  3,  3403 


AN/APR-4  LABORATORY  RECEIVERS 

CimIiM  wHk  sN  fKn  Tmlaf  Uaita.  mmiIbb  Hm  mbbi  U  Ii 
4,000  Me.;  wMibaad  ditcoa#  and  otbir  bbMmbi,  MYatfapH 
auMla  BceamriaH  100  RSfa  tadialeal  aMaaal,  ale.  VanuMa, 
accarata.  caayac*  tka  ariitacrat  of  lak  facaHan  ki  Mk 
•BafH  WrHa  far  data  Matt  aad  aaataMaaH 
Wa  ka*a  a  larfa  variaty  af  alkar  kard-ta-fat  nalpnaat,  M- 
cladlaa  aikyawava,  aircraft,  coaiaiaalcatiaat,  radar;  aad  takar- 
atary  alactraaia  of  all  kiadt.  Qaality  itaadardi  aariatalaad. 
Gat  aar  aattoHoafl 

Wa  arW  kiqr  ooy  Wacfraalc  MotorM  of  fop  prkoo.  SCffOOLS— 
aafaad  yaar  daity  taralas  far  caak  ar  cradit. 

INGINERIING  ASSOCIATIS 

434  BATTIRSON  ROAD  DAYTON  9,  OHM 
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A  Mlnela  Bwltoh  thAt  will  not  lMf«  foa 
tB  tb«  OBrk.  l>«Uy«d  AetUm  liifei  Sifltak 


WANTID 

ART-13  CFI  UNITS  ART-13  RC-7M 
1-1S2  RC-34R  Q  ft  R 
TOP  DOLLAR  PAID 


EXPORT  INQUIRIES  INVITED 

W*  tarry  aa  aaataally  laraa  ttatt  t(  AMIat 
Caalantn.  Tttl  tMlyaMaL  Radar  Mt.  tti. 
Wrtta  tar  nr  Itai  ytiatt  aad  tfaltN  laftraa- 
ttaa.  Wt  larnlik  Inaadlalt  aatwtrt  ta  all 
laaalrlw.  Wrtta  today! 


ELECTRONICS  — 7u/y,  7953 


SEARCHLIGHT  SECTION 


Ta  Ifwara  tka  flaatt  af  tarrlca  md 
qaalltv  af  atarchaadlM,  wa  ban  |att 
racaalh  pat  lata  afaratioa  aar  aaa 
racaadmaalaa  aad  faacHaa-laatiat 
ptaat,  caaialata  with  Nl 


Lat  AiiR«lat  6,  California 
PJmim;  Rf public  3-1127 


CHECK  AND  COMPARE  OUR 
COMPLETE  STOCKS 

Tba  FaOaarAif  ii  pot  a  portM  HW  of  Iba 
camat  aiactnafc  oarf  airpoPf  aga^wwa*  aaw 
7a  aar  araraAaaaa.  W/rta  Par  caaiolan  iaParin^ 
(lea.  Pramat  rapilaa  to  olf  Inqmlrht. 


RC-103&AN/ARN-5ILS 

Now  in  arlahial  cartaaa.  Camplota. 
Caaalati  of  aN  aacaaaartat,  alaa  AS- 
27Ay  RC9R/ARN-S  aaC  ^7SSD. 
TRaAflaO  ta  flat  alarai. 


TBS  4  &  S,  NEW,  COMPLETE 

IE-17  TEST  SET 
AN/ARN.7  COMPLETE 
SCR-2M  COMPLETE 
AN/ARC-1  VHP  EQUIPMENT 


BC-«11  ft  BC-721  HANDIE 
TALKIES,  Plat  SPARE  PARTS. 
Quanfity  ovailabla. 


AN/ART-13  EQUIPMENT 

ATC  XMTR  T-47A/ART.13  XMTR 

T-47/ART-13  XMTR  CU-24  ANT,  LOAD 


CU-2S  ANT.  LOAD 
MT-283  MOUNT 
MT-Z84  MOUNT 
SA-22  ANT.  LOAD 


DT-11 A  IZDyaataVr 
0-10  LFO 
ATC  DYNAMTR 
C-S7  CONTROL  BOX 


AN/APG-13A  RADAR 


AN/APN-2 

MG-1S3 

SCR-729  Nnr 

APS-2,  3,  ft  IS 

TA2J-24 

C—ytatata 

RTA-IB 

AN/ARC-S  VHF 

BC-1014 

SCR-n4  ft  ARC-S 

APA-4  INDICATOR 

Cawiil  E^Mpta'l 

APA-11  INDICATOR 

R-4/ARR-2  Racoinri 

APA-17  RADAR 

BC-440  VHF  XMTR 

HS-33  HEAD  SETS, 

SCR-SIO 

NEW 

SCR-S22 

MC-149F  ft  H 

MC-1S3 

SPARE  PARTS 

SCR-720 

SCR.S22 

SO-7 

AN/ART-13 

AN/ARN-7 

AN/ARC-1 

SCR-24t 

BC-411 

SCR-718  A,  AM,  B  &  C 

Althaatar  atalpaiaaf  caaiplata 


VII  ELECTRONIC 

*  H 

2033  Watf  Vanica  Blvd. — Dapt.  E-24 


Perhapt  tka  toiallatf  ravaraibla 
GEARED-MOTOR  in  tka  warM 

Iteleo-PU-PtriMDrot  AJnico  Field  Motor 

*5071893  ■ome  with  11/IC'  (ear,  •am*  with  mootli 
H'  >l>tft.  ISO  HPU.  37  rolu.  100  ma.  Speed  da- 
pendlnc  oa  the  roltaae-  Uealinad  to  be  uaed  to 
bombtlthu.  automatic  plloti,  etc.  Cott  at  the  far- 
toiy  tM.lO.  DeUrery  4  montha  SITSO 

TRICE.  Immediate  DeUrerTlI 


Pa4'l.:tglng  for  parcel  poet  ooott  money:  It  oosta  no 
more  to  peek  two  motor*  In  tb*  asme  box.  to  ran 
can  take  adrantage  of  our 

co4KS'aV,oh  '/2  Prict 

OFFIR 

lit  motor. . .  .$17.30,  2n4  motor. 

..,.$0.7S 

2  MOTORS  AT  FRACTION  OF 

FACTORY  COST . 

Algo  #30*7127 

...$2«.2S 

CUffipi  to  hold  matar;  tl.M  aa 

8»bl*et  (a  prtar  a*|* 

\ 


MARKTIME 
5  HOUR  SWITCH 

A  10  amp.  Umlii*  datlo*. 
Poliitar  mons  back  to  aero 
after  time  eltpaaa.  Ideal  for 
thutUna  off  radioa  and  TT 
•eta  when  you  (o  to  bod. 
Umltad  aupNy  at  thla  nw- 
etal  TRIO . $4.90 

Alao  arallabU  in  18  min.,  M  Bln..  1  hr.  at  tt-M 


1 0  SecoRds  to  24  Minrtes  Tiier 

A  band  wound  alactrlc  TDUNO  SWITCH,  Potntar 
morea  back  to  EERO  and  ibatt  tdf  BAOIO— TT— 
Elaetrte  Mixer — Photociaphio  Darleaa  TIbo  Delay 
alo.  Famlahed  with  CaRbratlon  Chart  and 
Tolntar  Knob.  HoaM  SI 23 
bargain  wo  artr  bad...  ' 


Ganaina 

TELECHRON 

Matort 


2RPM . I2JB 

3  RPM . 3JB 

4RPM . 3Jt 

3.6  RPM...  S.1S 

I  RPM . SJS 

60  RPM  ...  4J0 


H 

GRAIN  OF  WHEAT  LAMPS 

#322  3  V. 

.19  amp 

#328  6  V. 

.2  amp. 

100  for  $25.00 

10  for  $3.00 

1800  RPM  8TNCBBONOUS  Moto^  lit  »4C0 


Hand  Crankad  A.C.  Qanaratora  I  !  '{{J! 

Rtmorad  from  Anelant  Talaphonao  ^  {  kwi  '.mM 
Polarlnd  Ball  or  Buoer  flM 

Works  on  Magnato  or  lit  rolt  A.C.  .  ' 

Coaplato  t  Sta.lan  Magnato  Blngar  StWBft 
Ttlepbooea.  Inel.  Battoiiao-wiio. . . .  *1/ 


ZENITH  Motorliad  Bataota  eontiol  Bads  far  ITT. 
but  Ideal  for  oponlng  door*— winduot  IWraliMaa 
-OadgaW-Tanlng  Radioa  CompMa  with  TW- 
formar  It  ft.  oaM*  and  rtraralag  bnttan.  $093 
A  few  mora  laft . .  ** 


PtR*A  isBp.  10  for  $1.00.  Itt  lOT..  * 
UB  1ft  ii  vrttL  NEON  laap  ILC.amM 

NB-IO  Barantt  Baaa  It  for . 

^B  ^1  ii  Watt  NEON  teat  ftC-croan 

NR"ftl  BayoiMt  Baaa  It  for . ’ft** 

NE-48  &ySt“B2l?"it’?S*..?:!';»2®» 

NE.30  JnTLJrS  fjrr...r^;»2»® 

AD  1  3  Wktt  AROON  taaa  btod.fmM 

•  Seram  Baaa  10  for . ’ft 

MB  AO  >  li'ktt  NEON  lam  Xod-MM 

Soraw  Baaa  10  far . ’ft** 

41.419  n  roR  .t  Aap.  PUot  laBpnnng 

Mlnlatur*  Bay.  Baaa  It  foa’ft*^ 


#1820 

#49 


Miniature  Bay.  Baa*.  10  for’ft^ 
1  fpU  .Ot  Abb  Pilot  lamPsina 
Min.  Bayonat  Baaa  It  for’l** 


■  r  Round  Elaptad 
rnnaa  Motor . 

$12»« 

jPoananl  EMetite  .... 

....tlLM 

*  Wratingbon*  Sguaro 

....NAIt 

13/m  wnl#  Tranaronnar  aad*  for  tM 
/4  TOIT  tuiM  ftlaoant.  WIU  Bgbt  »>.  » 

of  tb*  sboa*  tit  laapa . t|>t 

■  *t  roR  AoIoboMI*  iaap  D.C. 
jfdOSAbnt  no  ptna  w  bold  It  In 
W  for . 

Bpaolat— IM  for . Sjta 

#1800  yShSio-^ATBSl-iJ^i®* 

^1|9  1.1  fOR  Floftlltbt  Mapw.on 

#llft  Rngl*  pm-bta  Botlary.  ttrerTl** 


HAYDON  SYNCHRONOUS 
TIMING  MOTOR 

no  a.  M  eyels  It  RPM...  $2.40 
lit  ?.  W  ayslo  t/lt  RPM. .  S2.3S 
lit  r.  It  eyelo  1  RPM....  $2.SS 
m  r.  M  eyols  I  RPM....  $1.45 


REDMOND  Poworfol  I'  Blowar  or 
Vaatllator  lit  roRa  AC  It  vein  U 
watta  For  ElMbn  —  iBboraUry. 
Hast  or  Cold  or  CbBali!a]o....t74t 


ALL  PMCfS  fJOS.  N.  V. 


44  Day  St. 


BLAN  SL 

i.  Now  York  7.  N.  Y. 


POWER  TUBES 


UNIVERSAL  VACUUM  TUBE  CORP. 

137  AtoxonOdr  Avt.,  Ynnknrt  2,  N.  Y. 


ARC— rs,  ART— 13%  RTA  1B%  BC348's 
AND  COMPONENT  PARTS  FOR  ABOVE 
WRITE  OR  CALL  FOR  BULLETIN 

MERRICK  ELECTRONICS 

166-08  DOUGLAS  AVE.  JAMAICA,  N.  Y. 

RE  9-5960 


aOJU  :  11  ; 
■  OAt 


SEARCHLIGHT  SECTION 


FOLLOW  ARROW  )  FOR 


MILITARY  ELECTRONICS 


n-M  PHONS  AHPLI- 
riKB  BooiUr  aaiik  for 
T«te*  frequinoj.  Bsttarr 
opntad.  Completo  wUb 
11  V.  pown-  iiupply.  New. 

124.34 


iU>R-4  New.  APT-I  APT-t  RC-IMIFP 

CMBpleie  APT4  RC-tl4| 

APR.(I  AFr.4  RC-Z24 1 

APS-4  New.  Mark  16  RC-166  ' 

Otulata  MD4/AP2  RTSVAP91S 

AFS-aNm  MOS/APS*  T-M/APT-i 

Onwplata  MDXX/UPNl  MDM/APQII 


Cemplata  Una 

DaMoat  UVA  QecReannpa  Tftli9 
1-77  Hlokak.  Tube  Chaokac  TS-IM/TPX 
l-IOt  PM  SteMl  Geaeralor  TS170/ARN 
RPC  Models  MuhimeUf  TS-mAJR 
Hewlett  Paekard  MAC  TS-174/UR 


T817/T8M 

■re-M 

TSU/API 


1-M  TBM/AP  T 

146.A  TA-4SA/  T 

Mil  APM-S  T 

1-lMA  TS-S9/APN  T 

I-IM  TS6I/AP  I 

1-14S  T861/AP  1 

1-Ilt  Tsa»  i 

l-m  TMl 

TS-kA/AP  TSIOO/AP  i 

TSItA/APN  T8-I0t 

Tfllt/AP  T8III/CP  I 

i'SIVAPN  TRIM  1 

TSI4/APQ  T8in/U  I 

TS-n/AIW  T8ISI  I 

T8-14A  TR-ldl/UP  C 

TS-M/UPN 

lIKWLnT-PACKARD  #tes 


T8-I74/UR 

TB17sAJR 

T8141/UP 

TSIMA/AP 

TSWVAPJ 

TS-tlt 

TRUl 

TRlllA/UP 

TSSIS/UP 

1-146 

TS-M/U 

Boaolaa  Mod. 

7«B8<a.GaB. 
Boaotofi  TnM 
10tP8i«.Gao. 
LADliic.  Oao. 
LAE-1 

LAVOIE  Praq. 
Metar:  104- 
604  Me. 


RECEIVERS— TRANSMITTERS 

ARC-1  PE-lUAX  RTA/IB 

RRC-S  R-q/APN-4  8CR-Mf 

R-4/ARR-2  BC-7U-I>  TAU-14 

ID-6/APN-4  R-87/ARN  R-49/ARN 

MP-lOU  RC-7I4-A-AM-C  R-l/ARR-1 

BC-640  HCA19  RM-2S 

RM-M  SCR-tOd  SCR-SM 

SCR-640  MN-MCoaiplaUlBatallatiBB 
Motarola  Modal  Fetr-lSO 

EEA9  phooa  aapUllat 


FLUXMETER 

Uaed  tocaUInta  Bald 
ttmoth  or  maineu 
from  500  ta 4000  gauee 
aod  liuUoata  polarity. 

^  Probe  baa  pap  of  llk\ 
Beautifully  buUt  la 
hardwood  oaaa  with 
hlnaad  eofor.  Initrue- 
tlona  for  operation  on 
under  Hde  of  oorrr.  Bile  11%  z  0  x  4  lb 
for  lab  and  achool  uie.  New.  C^Q  KA 
An  ezoaptlonal  ralue  at . 


MANUALS!  eallaeilM  tf  Radar 

and  Radio  MAINTENANCE  MANUAL!. 
Write  far  aaaialati  Hat. 


ARROW  SALES  INC. 


SUMMER  SPECIALS 
Oil  Condensers 


SlOmfd.— 600  V . $.98;; 

SThraa  tami,  bat.  mta.  cbemnaf  tyaa.*! 
W  Dhiit.  S%~  a  aVi"  X  2"  Twa  S  mM.  mc-  i 
tttom  iMtaO  400  V  at  72  4a«  "C".  1000<> 
S V  tatt.  Maati  caaimarcial  ipact.  for  400|  [ 
#V  apaiwHaa  ap  ta  40  da««  "C".  Idaalli 
Star  filtar  or  pawar  factar  opplkatiaa. <  * 
SRapaat  talat  prava  tfcia  rappad  htph'l 
FpuoHty  eandantar  ta  ba  at  aatttandlnpi» 
Svalua.  Cartan  at  24,  waiaht  *  ao'! 
«42  ib«.  Larpe  paa.  ovaimla 

8  mfd.>-600  V . $1.49 

2"  dia.  X  4Vi"  H.  BItt. 


2  mfd.— 600  V . $.85 

3  S.T.  Bathtub.  Lots  of  100  10%  disc. 


.25  mfd.— 600  V . $.53 

Standard  Brand  OM-625 


4  mfd.— 1000  V . $1.75 


16  mfd.— 600  V . $1.75 

Dual  t  mfd.  berm,  scaled  and  pocked.  Type 
PT-SC-11  meosuriiM  x  2%"  x  2H". 

Stud  mtg.  centers  2".  Plugs  into  standard  tor 
prong  socket.  Quantity  discount. 


BATHTUB  4  CHANNELS 
TUBULAR  OILS 
MICAS— TRANS  &  REVG 
"J"  POTS 

RHEOSTAT— 25  WATT 
RELAYS 

TOGGLE  SWITCHES 
MICRO  SWITCHES 


See  Previous  Issues 


WANTED 

Oil  A  Mica  Condpniars  in  any 
quantity. 

Also  ethpr  Standard  Componantt. 
Writa:  Art  Hankins 


MONMOUTH 

RADIO  LABS. 

BOX  159  OAKHURST,  N.  J. 

Lonf  Branch  6-5192 


nic 

ilPUlIEIS 

SUPPLYING 


THE  NEEDS  OF  INDUSTRY  - 
GOVERNMENT  -  FOREIDN 
PURCHASING  COMMISSIONS 
WITH 

COMMUNICATIONS 
EQUIPMENT,  RECEIVING 
AND  TRANSMITTING  TUIES, 
AIRCRAFT  ELECTRONICS- 
INSTRUMENTS-^ 

INSTOCK— OIL  BATHTUB  CONDENSERS, 
OIL  FILLED  CAPACITDRS,  INSULATED 
CARBDN  RESISTDRS,  SIGNAL  CDRPS 
TRANSFDRMERS,  RADID-TELEVISIDN  CDM- 
PDNENTS. 

PROMPT  ATTENTION 
GIVEN  TO  ALL  INQUIRIES 

Ratad — Dun  A  Bradstreet 

^iptMuk 

Naw  Addraaa— 1217  W.  MarM  Ava. 
Chicapa  24,  llllnali  *  HDLLycaart  S-0B20 
Cable  AOdreee:  “ELEXPEOITE'* 


An  I 

Investment  • 

Productive  advertising 
is  an  INVESTMENT 
rather  ^than  an  EX¬ 
PENDITURE. 
“Searchlight”  adver¬ 
tisers  almost  invariably 
report  prompt  and  sat¬ 
isfactory  results. 

BE  CONVINCED  — 
send  us  your  advertise¬ 
ment  TODAY. 

i4  ddress 

Classified  A  dvertising  Division 

ELECTRONICS 

330  W.  42nd  St.,  N.  Y.  36,  N.  Y. 
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ELECntON  ICS  — July,  1953 


TELEPHONE 

RELAYS 


Lar**  MmIi  af 
CLARE,  TYPES  C  0  &  E 
COOKE.  AUTOMATIC— ELECTRIC 

ALL  TYPES  1  COILS  aaS  PILE-UPS 
Bui  Vt  Yam  fir  Omr  Quiti 

CLAM  TYPE  C  STANDAMDWZK 
SENSITIVE  TELEPNONEillEUVS 
Call  CaMacIa  WIN  Claaa  at  Priaa 

{USSSSalMiM  lA  4  MA  $l,Siaa. 

8  SSStahma  1C  2  MA  SASaa 

(MS  alma  IB-IC  S.S  MA  2.naa 

SMSalma  2A  4  MA  SAtaa 

SSStahma  SA  4  MA  SAtaa 

SSStahma  SA-IB  4  MA  LSSaa 

SSStahma  SA  S  MA  SJSaa. 

CLAM  TYPE  S  HALF  SIZE 
SENSITIVE  TELEPHONE  MLAVS 


Call 

Caailaati 

WHI  Ctoea  M 

Prloa 

8) 

UMahmt 

2A 

S  MA 

SXJSea. 

» 

UM  ahma 

lA 

4  MA 

2Jtam 

1) 

StM  altffne 

2S-1C 

S  MA 

2JSam 

5 

4tM  ahmt 

1C 

4  MA 

lASau. 

8) 

SMi  ahme 

1C 

8  MA 

2A8au. 

« 

4iSt  al^a 

lA 

i  MA 

2Ataa. 

7) 

UM  alima 

(Nona) 

ACTUATOM 

USou. 

All  abov*  Belan  nay  be  vnd  for  oootiaoooe  daty 

aperatioo  oa  llOV.  D.C. 

OTHER  TYPE  O  TELEPHONE  RELAYS 

I] 

13tt  atima 

lA-lC 

24  ar  4tV. 

SlASau. 

2) 

4t9  alimt 

lA 

I2ara4V. 

8.88  am 

CONTACT  SYMBOLS 

A=!Norm.  Open  B=Nonn.  Cloaed  Cs&P.O.T. 


O.E.  Ralaya  SCRS791-B108P34  Call— 10.000  olmu 
Coatacti  lA,  IB  Opentra  oo  8  MA..PilM  SI.SS 
SlinaJ  Whaalack  Belan  *K8»«S8  Coll— S.OOS  obna 
Cootacu  lA.  IB.  1C  Oper.  at  I  Ma  Priaa— 2.75  aa. 
Laaeh  Ralaya  Typa  1015-8N-Br.  Coll— MT.  4SS 
oluna.  CaotaoU— D.P.8.T.  Nona,  eloaad.  Batad 

at  10  Ampa . Priaa  SI.SS  aa. 

FIva  Prana  CR-27SI  fi.E.  Plat  la  Ralaya. 

1)  c-ioort.'i  2200  ohma  SPOT  4.5  HA  S4.00  aa. 

2)  C-I04R2X  700  otima  RPBT  t  MA  13.00  aa. 


Slow  RaHaaa  (For  8CR-S22-A)  Trirphone  Ralaya. 
Pan  SAIMM.  Htimal  «1Z7S.V).3. .  12.00  aa. 


TYPE  H  TNANSMITTINO  MICA  CONMNSEM 
1)  .ttl  MFD  2Stt*.  DCW  SASaa. 

8  .01  MFD  12tt«.  DCW  ASaa. 

8  .Stl  MFD  Utta.  DCW  .ISaa. 


actronlc  Siwply  Co. 

222  Fulton  St. 
Now  York  7,  N.  Y. 
Dlfby  4-SOM 
HOIlia  4-S033 


CARRIER  EQUIPMENT 

Waalara  ElaaWa  CF-IA  A-ahaaaal  aarrlar  talatSaaa 

larailaala. 

EE-ltl-A  l-akaaral  1000/20  ayala  aanlar  riaaara. 
CFb-N  S-ahaaaai  aanlar  pllat  latalaM  talaafcaai 
larailaala  aanplala  with  taar  ohaaaala  llit/2S 
avala  rtnsins. 

CFb-B  4-ahanaal  allal  lasaltM  talathaaa  ra- 

CAZ-A  V.  F.  talatraph  la  IPaai  2-  la  12-ahaaaal 
tarmlaala. 

FMC  I  ar  2  ahaanala  aanlar  Maphaaa  larailaala, 
autaaiatia  raaalatlaa,  4n»la>  alaaallm  aaaa 
ahanaal.  Carriar  frmaaaataa  ahaaa  IS  K&  ISaal 

tar  aSSIns  ahannalt  ahava  tyaa  **C”, 

CaaijilaM  aatinaarlat  ant  InttallaHaa  larHaat 

RAILWAY  COMMUNICATIONS,  INC 
Raytawa.  Mlaaaari 
Talas  Sana;  FLaailai  2121 


“Searchlight” 

IS 

Opportunity  Advertising 

— to  help  you  get  whst  you  wsat 
— to  help  YOU  sell  whst  you  oo 
looger  Deed. 

Take  Advanuge  Of  It 

For  Evmy  Biulnsts  Wmnt 
“Thuyk  Sbabchucht  Fust” 


INVERTERS: 

SDZI  MJM— n  VDC  input;  outpat  110  ToUSOO 

ayela,  1  Phaaa  48B  TA . SM.IO 

PS-IOOD— Input  lS.t  VIX:  39  A:  outpat  115  V  400 

oy^,  1  Pbaae  l.SS  Amps . tOO.SO 

PU-7/AP— Input  2S  VDC  ISO  A:  output  115  V  21.S  A 

400  eycla  2500  VA . tSO.SO 

PE-I IS— Input  28  VDC  100  A:  outpat  115  V  400 

oycla.  I  naae  1500  VA . Uaod:  $14.10 

PE-2lt— Input  18  VDC  100  A;  output  115  Volt  400 

oyola.  1  Phaao  1500  VA . Uaed:  t24.N 

NEW;  t*t.W 

PE-115  or  PE-2et— Input  28  VDC  M  A;  output  80 

Volta  800  eycla  T.2  Ampa . Uka  Naw:  tl2.N 

TYPE  800-l-b— Input  18  Volta  83  A;  output  115  V 

T  Ampa.  1  Phaaa  800  cyela . Vaad:  tM.M 

NEW:  itO.SS 


TRANSFORMERS  AND  CHOKES: 

400  TO  2400  CYCLE 

PLATE  TRANSFORMER— Primary:  0-80-115  Volt 
400-2600  CPS  Max.  VA  785  ;  8ee.;  MOO-O-tOOO  .8 
Ampo.  Inn.  8000  Volta.  Thermador  FCS-55S8 

$18.81 

FILAMENT  TRANSFORMERS: 

Primary:  0-80-115  VoH  400-2000  CPS  Max.  TA 
85:  Src. :  1.5  Volu  10  Ampa.  Ina  5000  Volta 
Thannador  «C8-8T51  . 38.85 

Primary:  0-80-115  Volt  400-1400  CPS  Max.  VA 

100:  See.;  5  VolU  15  Ampa  Ina  5000  Volta 

Thannador  tC8-8T50  . $0.94 

FILTER  REACTOR — Inductance  1  DC  current, 
0.3  Amp.  Ina  5000  Votta . M-M 


BLOWERS 


Volt  50  cycle  BLOWER 
(pictured),  approx.  100  CFM 
DIa  214*  inukc:  2*  outlet. 

Quiet  running  Motor  Mae: 
tl4'x3H'.  NEW  —  not  Oor't 
Burplus.  CD  OR 

Ordar  No.  1C0S9 

DUAL  BLOWER — Same  aa  11N-5J0  aboro,  axeept 
baa  blower  aanrmbly  In  each  Ada  of  motor.  Order 

No.  1C880  . SI  8.94 

COMPACT  TYPE— 108  CFM.  motor  buUt  Iiurido 

•qulrral  eaiia  4-14'  Intake:  3-%*  x  3*  DIa  Complete 
alaa:  4-14'  W  x  9  H'  H  x  8  (4*  D.  Order  Na 

ICOOT  . $14.8# 

FLANGE  TYPE-UO  CrM.  3- V  Intake:  2-H’  DU. 
Complrte  tlxe:  8-lk*  W  x  T-14*  H  x  6-%'  D.  Order 

Na  1C807  . SI8,H 

FLANGE  TWIN— »6  CFM,  4-H'  InUka:  8-14'  x  >* 
DIa  Complete  niao:  11-14'  W  x  9-14'  H  x  8-1/10' 
D.  Na  2C059  . 121.88 


DYNAMOTORS: 

PE- 103  U>'nanu>(or  with  Filter  Bam  and  CaMea,  I 
or  18  VDC  Input:  output  600  VDC  180  MA. 

NEW:  . ^.90  —  Uaed;  . 829.91 

OVNAMOTOR  and  BLOWER;  9  Volti  DC  Input:  out¬ 
put  450  TOlU  on  HA.  4500  RPM.  At  8  Valtx  DC  In¬ 
put:  output  lOO  VolU  85  MA.  8000  RPM . S4.M 

ALSO— PB-T8 :  PE-88 :  DM08 :  DH-81 : 5055 :  DM- 4 15. 


■  MOTORS: 

24  VOLT  DC  1/10  M  F 

2400  RPM  RowralMO  NMW. 

Hlao;  5-14'  .» 

auo:  1'  X  14'.  &aaracm  #114- 

0418  —  . . . 

GEAR  HEAD  for  a^^  motac. 
BaU  Bearlna  Geared  Bhafl.  18 

to  i  reduction . rrlet;  fioW 

COMBINATION:  Motor 

ductloo  Gear  . 010.40 

24  VAC  OPEN  FRAME— 80  RPM  DoutaU  Shaft 
Umr  Motor  with  IMamssaa  Cbitcb.  Shaft  Mao;  1-li 

X  2/ia»  . Prloa:  8040 

24  VAC  OPEN  FRAME— 8  RPM  Back  Gear  UoM 

Shaft  Idle:  %’  x  1/15' . Price:  18.80 

24  VDC  REVERSIBLE- 5000  KPM  with  Stauac^ 
Brake,  Flanac  Mount,  Spline  Shaft- -elia:  %'  x  3/18^ ■ 
Motor;  4'  L.  x  1-1*'  DIa  GB  Motor  mly 

«5BAS3AJS8A  . Price:  SS-M 

24  VDC  AIRWAY  MOTOR— Model  #1-350.  Ap¬ 

prox.  5000  RPM.  Motor  alio:  8-1*'  x  l-V.  Bbaft 

alio:  H'  X  14' . Price:  04.08 

28  VOLT  t»  CYCLE— 48  RPM  Bynehronotta  Crumar 

Motor  #1147.  Shaft  alat:  1'  x  14* . Sl.Oi 

lit  VDC  1/70  HP.  1880  RPM.  Motor  Mao:  4'  x 
t-1*'.  Shaft  alfc:  1'  x  S/IS*.  Bedmood  #15T..0LSS 
0  VDC  1/20  HP.  4000  RPM.  Motor  Mio:  S'  X  r. 
Shaft  alaa:  14*  x  14*.  Rsdmond  #B-S8.  .Priaa:  04.10 
12  VDC  1/30  HP.  4800  RPM.  Motor  Mae:  8*  X  f-H*. 
Shaft  Mae:  1  'X  l/lt*.  Drico  #5047520 . SLM 

24  VDC  RIVIIISIBLI 

MOTOR— S.T  RPM.  40  lb. 

Toniue  Motor  Slaa:  8-1*'  x 
4-1/82*  X  8-5/18*.  Shaft  Rtaa: 
ll/3r  X  5/10*.  Alao  coaratm 
14  Phlleo  No  441- 

jooa  11.10 

27.5  VDC -^666  RPM.  1.5  00. 

In.  Rhafl  Stio:  1-1*'  x  14*. 

Motor  Slaa;  l-H'  x  1-1*'.  No. 

504t-UT  . 8*.ti  __ 

27VDC— I-IO  HP— 8600  RPM.  Shaft  X  V. 

Motor  Slio:  4*  x  8-1*',  Air  Aawm.  Ho. 

10  VOC— 1/50  HP-  MOO  RPM.  Shaft  Slaa:  V  x  14^ 
Motor  «*#;  liT  x  S’.  O.E.  No.  5  PNMHAIS.  .S0,M 
28.1  VOC— 1/85  HP— 2800  RPM.  Shaft  Slao;  l-H* 
X  14*.  Motor  sue:  4-1*'  x  3-H'.  EUetrolum  No. 
18878  . 


TRANSFORMERS — 100V.  60  Cycl«  Pri. 

•  VOLT  CT-2fA— 10,000  V.  Ina  OPEN  PBAMB— 

IT  X  5'  X  4-1*' . n.98 

Sre.  Two  It  V.  4  A.  Win.l- 
Inga— glrea  12  V.  *  A  or 

14  V.  4  A . M.tS 

Bee.  14  Volt  1*  Amp.  ..81.80 

Sec.  24  Volt  1  Amp  .  .  81.98 

Bee.  14  Volt  S  Amp  . .  $6.98 
Baa  8-14  or  80  Volu 
8  Amp . S6.M 


ADDBEOS  DEPT  E 


All  Pritta  Are  F.O.B., 


FAIR  RADIO  SALES 


2SS  DapaaH  M  C.O.D.  OrOara 


132  SOUTH  MAIN  5T 

L  I  M  A4  OHIO 


SOLA 

CONSTANT  VOLTAGE 
TRANSFORMERS 


250  VA  . 

95-125/115  V 

500  VA  . 

95-125/115  V 


western  engineers 

ELK  GROVE,  CALIFORNIA 


RELAY  SPECIALISTS 


RADIO  DEVELOPMENT  &  SALES  CO. 

>23  ATLABTIC  AYE.  •  VLSTEE  S-OABB  •  BELVB  1,  B.V. 


CONNECTORS  IS 
OUR  BUSINESS 

WORLD'S  MOST  COMMUTE  STOCK 

TypM  in  tteck:  AF,  AN.  AP,  ARC,  BN,  BNC, 
C,  CLT,  CN,  CUF,  D,  DPB,  DPD,  I,  F.  FK. 
FM,  FT,  FW,  GK.  HN,  lOH.  IK,  JJ,  JK,  LC, 
LF,  LK,  LN,  M,  MC,  N,  NK,  P,  PJ,  PL,  PM, 
PYE,  RF,  R»,  RGK,  RNK.  RTC.  RWK,  S,  $F, 
SK,  SKL,  $0,  U,  UG,  UHF,  WK.  XL,  ZA. 

HAROLD  H.  POWELL  CO. 

2104  Mwkut  St.  LDcutt  7-I2BS 

PhiluBulMhiu  3,  Pu. 


SEARCHLIGHT  SECTION 


/rAOlO  Surplus  Buys 


mma  $1.95 
$3.95 


10  ior  00.  f*ostpo>d 


II  for  tOOO  Postpoid 


C  &  H  SALES  CO 


pf  El  1712  14  S  Michiqon  Avt. 

Chicago  16,  III. 

THONI  HArr.M.n  7  9J74 


NEW  I  USED  -  complete  LINE  OE 
Boa  Brakes  Pr#ss  Broket  NotcKm  SHrors 
P«f><K»$  Rolls  Spot  Welders  —  0>  Acio  Peito 
Whttn.'V  Equipment,  etc 

B.D  BROOKS,  INC 

Boston.  Moss 


310  Ailontic  Ave 
Tel  HAncock  6  S700 


EASTERN  TELEPHONE  COMPANY 

J23  VANOlIBkT  AVINUE 
BaOOAlYN  S  N  Y  MA  2-J/5J 


HEAVY  DUTY 
TRANSFORMERS 


CRYSTALS 

.  .  .  tn  rr  24I-A  HoMen-ik' 
Pin  SPC.  Marked  S4th  OR 
T2nd  Harmonic  MC  Frcq. 
Lifted  below  bv  fundamental 
frequency  with  fractiona 
omitted. 

«w  ac  cryttait  IVTUTn 


» 1231.— LI  KTA.  Input  110 
.Tolta  W  evBla.  OatpM:  110,  U.S. 
10.0,  17.0.  IT.t,  IT.I.  1S.I  eolU 
at  100  aaiga  Prt.  laada  11*  loaa. 
Bse.  taadt  17*  loo*.  Btaa  7a7zr. 
Wl.  MIS  Iba  Prtoa  Brand 

NEW  . m  *o 


WRITE  FOR  PRICES 


APS3  coBponantf  TS19/ APOS 
BC130€  EES  Tatopkonea 

PE237  R-44/APRS 

BC433G  SC314 

TS2S1  BC342 

MGI53  BC63S  witk  RA! 

THIS,  TN17,  TN18.  RectiSar 
TNlt  TS184/APS13 

BC1033  .  SCR714  (BC1137) 

APS13  DpMunotor  DII28 

ARN7  (larfa  qaanthy 

SCR2SSFAG  aYniUUa) 

SCRSIS  BC376 

TS  lOO/AP  BCS38 

TSISS/TPX  RA42 

TS3  RTAIB 

TSIO  CRT3 

TSIS  MPIO 

TSIS  MN2SY 

TSS9  LP21LM 

APR2  TSM 

ARP4  witk  taaint  TS92 
anht  BC1277 

APRS  BC1287 

SCRS25  IE19A 

SCR  SOS  crytUi  MN26C 
300  ft.-RG  S4U  cakk 

large  qvontity  availabla 
wiita  for  price*! 

PL166  PL171  Ma77  PL169 

PL170  PL172  ART.13-U6U 


BBNCRAL  ELBCTRIC.  — 
»7MM7.  1  KVA  Intemlt- 
UBt  dntr.  Input:  lOa/lll/UO 
TOllj  ao  cTcla.  Output:  1.1 
lalcbt-tantlit)  eolt  at  t.Sa0 
ampt.  Can  ba  uiad  for 
qulek-baBt  appUcstlooa.  not 
waidari.  taatlnc.  ate.  Bua 
SK  1  Iti  z  OT  WL  17  Iba. 
PrtM  NBW . *144# 


Cmartao  Ilaatria — Part 
ETiUiae  (abonn  wttb 
— fcur  and  nttbont  boualnal. 

Uaed  to  tranWar  rott- 
L  ****  between  etatlonary 

T7iS  aod  moelna  parta  aa  tn 
■  IM tuirau  or  reeolrlnc  dla- 
T  plan.  800*  rota- 

Cj  1  tloo  op  to  IS  BFSL 

Rating  It  oenduetora— 
ten  10  anu>  and  two  100 
amp  at  11  YDC.  Adaptabte  to  btahn 
Alao  baa  awlral  plumtalag  deagnag  b 
ozygen  at  18  P.B.I.  Hia  IzOzlO*.  W 


DC  MOTOR  SPECIALS 

CMCRSON  ELECTRIC  —  Type 
m  D44rS-454-0417.  1  H.P.  8800 

0|ne  KPM.  I7r-40a  armature  and 

Imp  S7f-8.8a  Bald,  raeerteble.  Shaft 

^a^  aztenda  814'  tn  front  and  H' 

In  back.  14*  laada.  Btaa  4Kz 
WL  14  lb.  ITIoe  XEW  QNLT . M.?! 

GENERAL  ELECTRIC  —  H  H.P. 
fSBA80UtA.-4000  RPM.  tOr 
Lta  armatura  and  17r-l.to  Bald. 


414X10*. 


Price 


GENERAL  ELECTRIC  —  DC 
mmor  PSBAMLIII,  14  RP. 
4000  IU*M.  OOr  8.8a  armature 
and  ITr-EOa  field,  rerentble 


Writm  for  our  new  1953  catalog! 


Shipments  FOB  warehouse.  20%  DeiMsif 
on  orders.  Minimum  order  SS.OO.  Illinois 
residents,  add  regular  soles  tax  to  remit- 
taace.  Prices  tubiict  to  change  without  notice. 


ALL  MERCHANDIBC  FULLY  GUARANTEED 
r^:  Prteao  PO»  St.  Louis.  Cork  ar  25% 
orfor*.  Bafonca  COD.  Rated  Cancam 
(DtB)  Not  ?0  days  cos*.  Prices  tubloet  t 
cnonga  without  notict 

McNEAL  ELECTRIC  & 
EQUIPMENT  CO. 

4736  Olive  S*.  St.  Loaig  S,  Mt 


ATTENTION  BUYING  AGENTS 

Limited  quantity  first  quality  RGII  eable.  Pur- 
chaaa  orders  will  ba  acceated  at  lant  at  quantity 
lasts  oil  full  real  quantltiaa  at  batle  rata  of 
970.00  par  M  foot.  Reals  avorafa  900/1100  feat 
and  will  be  billed  ascordinfly.  Alto  available. 
100  foot  rolls  at  $10.00  rot  C.  Prieaa  P.O.B. 
Warebouso  New  YorR  City.  Rated  Rrmt  not  10 
days  others  25*6  deaosit  balaneo  C.O.D. 

AMERICAN  TRADAIR  CORPORATION 
405  Lexintton  Avenuo  New  YorR.  Now  York 


SHEET  METAL  MACHINERY 


IF  irs  A 

DEAL  YOU  WANT 


•  WRITE  •  PHONE  •  WIRE  • 

•  RADIO  CENTER  • 

*5*  Smith  St.,  Detroit,  Mich 

•  Trinity.  1-9447  V 


TELEPHONE 

EQUIPMENT  &  PARTS 

New  TS9  handsets 

ea.  $7.00 

New  TSU  Bi  TS15  handsets  < 

ca.  $10.50 

EEI  telephones  tested 

10.  $19.50 

New  Rcceirer  and  transmitters  for 

TS9 

ea.  $1.00 

Dials  W.E.  4H 

ea.  $2.50 

Batteries  New  BA70-tapt  4  ViV^BOV* 

90V . 

ea.  $5.00 

Bottcry  BA40  Tops  I.S-90  Volts 

ea.  $3.00 

Bottery  BA  205/U.,  Tap  30  Volts 

ea.  $3.00 

Batteries  BA  39  Taps  7.5  & 

ISO 

1  Volts 

ea.  $5.00 

Batteries  BA  2C6/U  Taps  9  Volts. 

CO.  $2.00 

Desk  telcpkones  tested  (For  extensions^ 

intercom,  etc.)  . . 

eo.  $2.95 

Linemans  Safety  belts 

ea.  $5.00 

1  Terms:  Chook  with  order  F.O.B.  Brooklyn  S.  N.  Y. 

July,  f 953  — ELECTRONICS 


SEARCHLIGHT  SECTION 


uiKS  I 


itRviNO  iMfc  WUR*U  C  H.tlfUN.Lb 


million  rolays  —  in  ovor  a 
thousand  diffsrsnt  typos 
—  is  the  world’s  largest. 
Don’t  delay  your  prc^uc* 
tion  for  want  of  large  or 
small  quantities  of  relays 
of  ony  t3rpe. 

7*e7epiioiie,  wire  or  write 
for  quotations. 


NOW!  CUT  COSTS!  INCeSE  PROHTS! 

Save  on  POTS 


RESISTORS 


,  EB— Vi  watt 
yM  GB— 1  WATT 
Ty^  HB — 2  WATTS 


Carboa  FotanViaaiatars 
TYPE  JU— RATED  AT 
2  WATTS  ShafH  up  ta 

2"  laaf 


TREMENDOUS  STOCK 
LOWEST  PRICES 
IMMEDIATE  DELIVERY 

Writs  tor 

FHit  color  codo  thoot 


esisco  Corporation 


Trot 

Walt. 

TO. 

Utla 

4W 

SMto 

Mt 

ta 

H 

tli 

jm 

M 

BTI 

Mt 

OB 

1 

di 

04 

M 

J2 

M 

MB 

2 

di 

M 

M 

•u  1 

*** 

aECTIONICS  — 1953 


4: 


AM  kindt  twrplMft 

and  compon«n»ft 

ElICTRONICRAFT,  Inc. 

-b<^rn  S?  lifOAKviHa 

ttanRyiMa  2-0344  ' 


SEARCHLIGHT  SECTION 


GLASS  TUBING 

fYtlX  •  NONIX  .  URANIUM 
'  BULBS  B  CYLINDERS 
WRITE  rOR  FREE  MONTHLY  LIST 

HOUDK  SUPPLY  COMPANY 

PHONE  KEVPORT  7.l»l  ^  , 

t.  #1  Bm  BBX  Kaypprt.  H.  J. 


POWER  RHEOSTATS 


WE  RUY  AND  SELL 
GOVERNMENT  SURPLUS 

•lactTMiic  cMipMMaH,  MUta,  win,  ate. 
Ymw  laaiilfln  ImHtti 
LAPIROW  BROS. 

IMF  HaRnr  Ot  CiMlaaaH  a.  I 

KIrW  im 


WANTED 


•pacify  Typa  (haft  RapalraF-^/.'  St  or  Kaab  Typo 
(tpaclat  tojDiiaglftv^Jliara^ _ 

HIGH  POWER  TR.  MICA 

type  an*  iokv  i  on  loKv 
■XS2J.  JSy  I  .ois  7EV 

221*  iSy  '®''v '  ,t$  I  «Kv 

22!  "®*  iokv;  0.4  type 

•222  25y  ®*  :  ®®®*s  sotv 

•22*  *5'^  •®**  *RY  .000*  jsKv 

'21.  25X  22'  *®*''  i  •®®*®  »®Rv 

OM  2KV  '  .OOOIt  MKV  .007*  ISEV 

2.  .  iSX  i  •*®®**  •®'  '**v 

2*  J-fSX '  •®'®®*  '*xv 

2!  !*S'f  .oooas  iskv  .bs  tEv 


!  I  WANTED  ! ! 


•  TKHT  KQl'lPMENT 

TS  or  I  prefix 

•  AIRBORNE  E<(LIPMKNT 

ARC-1.  ARC-3.  ART-13.  UTA-IB 

•  M.SONKTRONS  &  KI.YSTRON8 

4J62.  2K25,  723A/B,  etc. 

•  RAIIAR 

AI’S-4.  APS-*,  AP8-31,  APS-SS. 
8CR-720.  Type  SU  and  others. 

•  MARINE  E<|L1PMENT 

TDQ.  TDE,  etc. 


nc  ORDER  TO  SUPPLY  OOVERKMEirr  AND 
INDUSTRIAL  REQUIREMENTS.  WE  ARE 
PAYING  TOP  DOLLAR  FOR  ALL  TYPES  OF 
RADIO  AND  ELECTRONIC  SURPLUS.  WE 
SPECIALIZE  IN  TEST  EQUIPMENT  AND 
COMPLETE  RADIOS.  SUCH  AS: 

APA,  APN,  APQ,  APS.  APS,  APT.  ARB, 
ARC,  ASN,  ART.  ATC.  BC,  DY.  I.  IE,  LM. 
MG.  PE.  PU,  BCR.  TCS,  TN,  TS,  and  meaty 
othara. 

WE  ESPECIALLY  NEED:  APAIO,  APNS, 
APR4.  APS4,  ARCI.  ARCS,  ARTIS.  ATC, 
BCSai,  BCSdS,  BCS4S,  BCSII.  BC721.  DYIl, 
DYI7.  1100.  LMIO  to  LMIS.  MG14tF.  MGldSa 
PU14.  RS/ARN7.  BSA/ARN7.  SCR71IC. 
TCS,  TNIS.  TN17.  TNU,  TNIS,  TNS4.  TBS. 
TSIS/AP,  TSSS,  TSS3.  TS45,  TS75,  TB7B, 
TS102.  TSU7/UP.  T8Ut/UP.  TB17S,  TS174, 
TS17S.  T82S0,  TSSSl,  TSS2S,  (ICT.  IP.  lO, 
SCT.  SDG.  sr.  5G.  SDG.  IG  IlSV.  60  epuk 
SalsTna).  crad  all  typas  ei  Hawlatt  Pewkard, 
Gaaaral  Radio  Co.,  MaoauramaBla  Corp.. 
Beonloa  Radio,  Foriris,  Loods  &  Northiup, 
and  othor  toot  oquipmonL 

Ploemo  aloto  aceurato  doocrlption.  eoadl- 
tloB,  and  your  lowoal  prieo.  Explain  modi- 
fieertion.  if  cmy.  Wo  pay  fialobi  cStarfoo. 
PURCHASING  AGENTS.  ENGINEERS.  EX¬ 
PORTERS.  INDUSTRIAL  BUYERS.  DEALERS, 
AND  INDIVIDUA18,  Plooao  aond  na  you 
raqulramaals. 


AMBER  COMPANY 

393  Greenwich  St.  New  York  13,  N.  Y. 

3-4510 


WE  WANT  TO  BUY 

a  uaod  FERRIS  Fiold  Stronqih  Motor  Modol 
S2-A  with  whip  emtanna.  Must  bo  la  ox- 
eollant  eonditton. 

Writ#  or  win  I.  F.  STECK 

Tha  BELL  MACHINE  CO. 

OSHKOSH,  WISCONSIN 


WANTED 

ART-IJ,  ATC  DY-17.  APR-4,  APR-5,  APN-4, 
APN-9.  ARC-1,  ARC-3.  RTA-18,  BC-312, 

BC-34i,  BC-348,  GRC,  TDQ,  TS  S  I  Tast 
Equipment,  Monuoli.  Wilt  trade  for  new  ham 
Equipment.  . 

ARROW  APPLIANCE  CO. 

Box  19  Betton,  1,  Maas. 

Rlthwond  2-0914;  Lynn  S-SI60 


NiW  CATALOG  NOW 
AVAILABLE. 


PHOTOCON  SALES 

417  N.  Foothill  Blvd.  SYcomon  2-4131 
Poaodono  S,  Californio  RYon  1-4751 


AU  ART-l*Aype  T-47A  ISOO.OOi  ART-lS/type 
T-4T,  flSO.M:  BC-S48  unmodified  $48.00,  BC-848 
modifled  $50.00:  APN-0  $100.00:  ARC-S  rompleU 
1400.00:  R7T  Recelrers  $300.00:  ARC-1  $300.00; 
RC-SlS  $40.00:  BC-34S  $40.00. 

Ship  Tia  Exprm  C.O.D.,  subleet  to  Inspection  to; 

H.  FINNEGAN 

49  Woshlngfon  Avo.  Littio  Farry,  N.  J. 


Your  inquiry 
will  have 

Special  value  .  .  . 

li  you  montion  this  moqaxino,  srhoo 
writiaq  odvortison.  Naturally,  tho 
publiabor  srill  eqtproeicrto  It  .  .  .  hut, 
mero  ImportaaL  it  will  idoatUy  you 
cm  ona  oi  tha  man  tho  odTorttoor 
wemta  to  raoch  with  thla  moaaoqa 
.  .  .  and  holp  to  mcdn  poaalblo  am- 
lorqod  lutura  aorrieo  to  you  oa  a 
raador. 


Many  othar  Hard-To-Gti  ftams  mroilobh  for 
Immo^lato  dolhrory  from  our  hrgt  lirvoutory. 
Send  us  your  roquitomonft  and  m  as  qaeta. 
Naw  MICA  lisNnq  now  roody. 


WANTED 

Uood  or  Now  Tolophoaoo,  dlala,  tolophona 
hemdaota,  tolaphono  avrltchboorda.  riaqinq 
•qulpmaaL  corrior  aqulpmaot,  tolatypa 

IDQCaittM  9lCe 

EASTERN  TELEPHONE  COMPANY 

321  VondarMlf  Ava.  Braoklyn  S,  N.  Y. 
tsl.  MA  2-37$3 


17  Womii  St.,  N.  Y.  7,  N.  Y, 
Pkoii*:  WORTH  4-OMS-B 
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TYPE  “J" 
POTENTIOMETERS 

TYPE  "J" 

TYPE  "JL" 

TYPE  "JJ" 

$1.25 

$1.S0 

$2.95 

^Uctronici,\uc 


92  Broad  Street,  Babson  Park  57,  Mass.  —  Wellesley  5-*5210-l 
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SEARCHLIGHT  SECTION 


WHEN  YOU  ORDER 


WELLS 

COMPONENTS.. 


D  IMMEDIATE  DELIVERY  FROM  STOCK 


(in  any  quantity) 

□  FINEST  QUALITY  OF  FAMOUS  BRANDS 

□  GENERALLY  LOWER  PRICES 

□  RETURN  PRIVILEGE  FOR  FULL 
CREDIT  IF  NOT  SUITED  TO  YOUR 
REQUIREMENTS 


INDEX  TO  THE 
SEARCHLIGHT  ADVERTISERS 

JULY,  1953 

This  index  it  published  os  o  convenience  to  the  readers.  Care  is  taken  to  make  it 
accurate  but  ELECTRONICS  assumes  no  responsibility  for  errors  or  omissions. 


SEARCHLIGHT  SECTION 
(Clojsifitd  Advertising) 

H.  E.  Hilty,  Mgr. 


EMPLOYMENT 

Positioni  Vacant . 3V1-403 

Selling  Opportunities  Offered .  391 

Positions  Wanted .  391 

Selling  Opportunities  Wanted . .  391 

Employment  Services  .  391 


BUSINESS  OPPORTUNITIES 
Offered  .  391 


Horman  Laboratories  Inc .  403 

Houde  Supply  Co .  424 

Instruments  Associates .  411 

J.S.H.  Sales  Co .  41? 

Kollsman  Instrument  Corp .  398 


The  valuable  service  Wells  provides  to 
the  industry  is  being  used  by  many  of  ; 
our  greatest  manufacturers  as  a  matter 
of  course. 

Our  vast  stock  (the  world's  largest) 
may  contain  just  the  components  you 
need  to  fill  urgent  orders  —  at  a  substan* 
tial  satings  in  time  and  cost. 


ADEl  ClAMPS  •  ANTENNAS,  Insulators.  Matt  Sec¬ 
tions  •  BINDING  POSTS  •  BIOWESS  •  CABLE 
ASSEMBLIES  •  CHOKES  •  COILS  •  CONDENSERS 
Oil  Pilled,  Bathtub,  Hearing  Aid,  Transmitting  Micas,  i 
Silver  Micas,  Ceramic,  Variable,  Trimmer  •  CRYS-  ! 
TAIS  •  FILTERS  •  FUSES  t  MOUNTINGS  e  GEN- 
IRATORS  •  GROUND  RODS  •  HEADSETS  •  l.f,  ' 
cons  •  JACKS  •  JACK  BOXES  •  KEYS.  Telegraph  ! 
KNOBS  •  LAMPS  •  LORD  MOUNTS  •  LUGS 
MOTORS  «  BRUSHES  •  PLUGS  •  RECTIFIERS  Selen-  ; 
lum,  Cepper  Oxide,  Meter,  Diode  •  RESISTORS-AII  ! 
Types  .  SEISYNS  •  SOCKETS  •  SWITCHES  ; 
Aircralt,  Micro,  Switchettes,  Toggle  •  TIMERS  •  TUB-  : 
INO-Flexible  •  TUNING  SHAFTS  •  TRANSFORMERS 
All  Type*  •  VIBRATORS  •  WAIKIE  TALKIES 


i 


D YNAMOTORS 


OVER  100,000  I 
NEW  DYNAMOTORS  | 
IN  STOCK!  I 


DM  37A  -  DM  53A  -  PE  86  -  PE  101C 
DM  33A  —  D  101  -  PE  94,  etc. 

large  quantities  of  brushes  for  all 
types  of  dynamolert  and  motors. 


Write  us  for  quotations.  Advise  us 
your  requirements. 


A  complete  Signal  Corps  stock  number  list- 
!"•  of  items  in  aur  stock.  Write  for  listing 
No.  SG-200.  (Per  government  agencies  and 
contractors  only.) 

Manufacturers  and  distributors— write  for 
naw  Condenser  Catalog  C*10  now  available. 

Wrif,  Wirm,  Phono  Your  Raqutramants 

all  phonos:  SEeley  8-4143 


NOTICES 

Auction  .  405 

EQUIPMENT 
lUwd  or  Surplus  New) 

For  Sale . 405-428 

WANTED 

Equipment . 424 


ADVERTISERS  INDEX 


Admiral^  Corporation .  399 

Allied  Electronics  Sales .  422 

Alltronics  .  418 

Amber  Co .  424 

American  Tradair  Corp .  422 

Armour  Research  Foundation  of  lllinuis 

Institute  of  Technology .  391 

Arrow  Appliance  Co .  424 

.Arrow  Sales  Inc .  420 


Barry  Electronics  Corp .  416 

B«-II  Machine  Co.,  The .  424 

Bell  Teliphone  Laburaturies  Inc .  401 

Bendix  Aviation  Corp.,  York  Division _ _  397 

Bendix  Radio,  Div.  of  B<  iidix  Avia.  Cerp.  400 

Bl.m  .  419 

Blonder-Tongue  I.alioiatorirs  Inc .  398 

Brooks  Co.,  Inc.,  B.  D .  422 


Capehart  Farnsworth  Corp .  401 

Cardwell  Manufacturing  Corp.,  Allen  D..  402 

Central  Commercial  Industries .  402 

Chase  Electronic  Supply' Co .  421 

C  4  H  Sales  Co . 408,  422 

Communications  Equipment  Co . 412,  413 

Convair  .  394 


Dome  4  Margolin .  403 

Douglas  Aircraft  Co.,  Inc .  397 


Eastern  Telephone  Co . ......422,  424 

Electro  Sales  Co.,  Inc .  427 

Electronic  Engineering  Co.  of  California.  .  402 

Electronic  Expediters .  420 

Electronicraft  Inc .  42f 

Electronics  Inc . 425 

Empire  Electronics  Co .  421 

Engineering  Associates .  418 

Exact  Level  4  Tool  Co .  391 


I  Fair  Radio  Sales .  421 

'Federal  Telecommunication  Laboratories..  396 

i  Finnegan,  H .  424 

I  Fitzsimmons,  James  L .  391 

I  Friedman  Auctioneers,  Irwin .  405 


Lapirow  Bros .  424 

Lectronic  Research  Laboratories . 406,  407 

Liberty  Electronics  Inc .  414 


Magnavox  Co.,  The . 

Maritime  International  Co . 

Maritime  Switchlioard  Co . 

Maxsiin  Corp.,  W.  L . 

McDonnell  Aircraft  Corp . 

McNeal  Flectric  4  Equipment  Co. . . 

Medical  Salvage  Co.,  Inc . 

Melpar  Inc . 

Merrick  Electronics . 

Minneapolis  Honeywell  Regulator  Co, 

Mogiill  Co.,  Inc.,  Alexander . 

Monmouth  Radio  Laboratories . 


397 

423 

418 

399 
403 
422 

419 

400 

419 
392 

424 

420 


National  Cash  Register  Co.,  The .  398 

National' Union  Radio .  394 


O'Del  Electronics  Corp .  418 

O’Shea  Employment  System .  391 


Phillips  Petroleum  Co .  403 

I’hot.ieon  Sales  .  424 

Powell  Co.  llarold .  421 


Rad.alah  . 

Radio  Center  . 

Radio  Condenser  Co . 

Radio  Corporation  of  America., 
Radio  Development  4  Sales  Co 

Radio  Engineering  Co . 

Radio  Sumliis  Corp . 

Radio  4  Electronics  Surplus... 
Railway  Communications.  Inc.. 

Reeves  Instrument  Corp . 

Relay  Sales . 

Reliance  Merchandizing  Co.... 

Resiaco  Corporation . 

R  W  Electronics . 


417 

422 
401 
395 
421 
391 
404 

418 

421 
394 

423 
409 
423 

422 


Sandia  Cor^  .  392 

Servo  Tek  Products  Co.,  Inc .  410 

Solar  Aircraft  Co .  400 

Southwestern  Industrial  Electronics  Co...  402 

Sperry  Products  Co .  403 

Stavid  Engineering  Inc .  396 


••TAB"  .  428 


Universal  General  Corp .  415 

Universal  Vacuum  Tube  Corp .  419 

University  of  Arkansas .  402 


Vectron,  Inc .  401 

V  4  II  Radio  4  Electronics .  419 


i 

! 

! 


83)  W.  CHICAGO  AVI.,  DEPT.  SL.  CHICAGO  12.  lU. 


General  Motori  Corp.,  A.C.  Spark  Plug 

Div . 396 

General  Precision  Laboratory  Inc . 402 

Gibbs  Manufacturing  4  Research  Corp.  .400,402 
'  Goodyear  Aircraft  Corp .  393 


Wells  Sales  Inc .  426 

Western  Engineers . 417,  421 

Weston  Laboratories  Inc .  416 

Wilcox  Electric  Co.,  Inc .  399 


i 


426 


July.  1953  — ELECTRONICS 
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(SI  tamo  (Sit 


SELSYNS-SYNCHROS 


Immtdiaft  Delivery 
Fully  Guaranteed 


PULSE  NETWORKS 


SINE-COSINE  GENERATORS 


Oi*M  T|p9«  eiC49«t  'Slnele  PliMe  T«« 

wlf»eiM««  Ve*  epsrt.  prpviee*  tw*  •«•!»««« 
•  niipl  t«  tM  •lev  Pfie  cp«lf»«  •!  th*  pfiiulpr  rptpr 

eu»ipc«fM«fit.  ifiput  *«4tpe*  111  vpit«.  iee 
««ci«  ....  isi.ee**. 

DUhl  Tvp«  ••  rjK.41.t  ••Mpt  If 

ma'lmw***  v*lt«ee  •!  TTe  «•!#• 

with  111  ««H«  aepllpe  fa  ratar . IlkM  aa. 


HEAVY  DUTY 

COPPER  OXIDE  RECTIFIERS 


lammatt  Riaeai  tne-lM.  InaiH  eCtMt/tieV 

te  «v  iph  ne.  OMtpwt  oci  it  «aH«  m-  ima. 

Cant.  Aaifv.  Owtpwl  valtae*  BartaMa  Aa 
maana  at  pawar  tap  twitch,  camalata  with 
InAlcttlna  n«»t#r«  an  fra'^t  panal.  tall  Cpalae. 
tchwmatlc  at^lahla.  SranA  Nav.  C*aart 
hachae  .  lltl.M 


TRANSTATS 


DIEHL  AC  CONTROL  MOTORS 


TRANSMITTING  AND  SPECIAL  PURPOSE  TUBES 


M.ie  t4i . tfttti  ..  i.ai 

l*.M  MS .  {.!«  S«4J . .  .ti  . 

it.ti  *41 .  il.ie  IMS .  ' 

It. 11  Rtt. ..  .  .  .  |•,t^  1144 

4.*i  *11 . n.ee  i«ii  i.tf 

J.M  tfl^ . IT.M  l*re/MS4. 

t  M  •!?§ .  Ii4.ee  leie  i.*i 

17.M  •te .  4.41  leti  t  If 

i.et  Ml  .  tt.M  4tie/ttiei.  I.ii 

t.tf  444 .  .14  Il4i1e  t?.ae 

ii.se  «44  i.si  114414  ii.ee 

14. *4  *444  1.C4  tllt/C4L  14.44 

1.14  4Ct  1.14  1411 .  1.71 

M.taillA... .  4.711144 .  11.44 

<2.44  *74  .  1  44  Mil .  1.14 

44.44  444  .  ?  M  4'^M .  4.44 

4.14  Ite . .  i.tf  |4M . 

17.44  444 .  S.9I  M4f . 

1.14  411 . 14  M  4441 .  S.ll 

Tit  471 _ Mil .  1.44 

4.44  414  1.44  Kii . 

14.14  4»  1  11  Ufi .  1.44 

11.44  414 .  iffi .  4.lf 

5.11  414  _ ...  1.41  iHI .  4.41 

M.44  411A .  4.44  iiel .  4.41 

•4  444  .44  ilif .  S.4f 

4.24  444  ‘M  im .  S.lf 

14.44  444  .44  llB. .  _  ...  .  1.4| 

14.44  441  .44  i.li 

4.44  449  S.lf|m.....  .  S.94 

17.44  441  .14  in .  4.14 

1.C4  CK144I  .41  tiff, 

l.lfCNieil  ifli/lU4l40  4.41 

4.41  CKieif  1.24  X4M4  1.74 

5.14  CR1444 . II  UX44lt  ...  l.M 

ll.M  Rlttl .  S.M  7141JC21...  .44 

2.4IR11S1C.  i.Meeeirf  ...i4t.#4 

4.11  C1141 . 414411  m 

11.14  1141.  ....  1.214412  ...  1.44 

5.11  lies i . Mifil  ...  1.11 

2.91  1241  .lieniA  ..  l.M 

i.M  1274.  ..  .  MM  .  .!  I.li 

1.111414  1.14  33 .  4.41 

la.M  1414  l.nMM .  1.M 

4.M  1411  l.lIMfl....  .  .41 

ll.M  1414  .  4.M  Mit.  •  1.11 

11.M1412  i.nitn: .  ....  .4 

i.»  1411  4.M|iN  .  ,  a.n 

i.M  1421  -MMSi;:^ . 41 

f.Mt4l4.  .44  AXMti . 

Sl.Mlilt.  .44^^^^ 

11.14  1414 . 44 

4.i|iii2  .ii 

1.44  1411  1.14 

4.44  14M . •• 

_  -  - - - - — i  AWow  ui  to  quoto  yotf  on  your  'msUum^mi  or  lotf 

Boston.  Syb§oct  to  cboogo  without  notico.  Morchondiso  futty  Cuorootood. 


MIA. 

me  . 

TIIC 

TllA. . 

71««V 

114A  . 

lltCV 

lllA 

771AO 


4.14 

1.44 

11.11 

12.94 
4.74 
l.M 
2.41 

1.14 
l.M 

7.44 
1.S4 
4.74 

ll.M 

4.M 

ll.M 

S.ll 

14.11 

14.14 

4I.M 

St.M 

4.94 

ll.M 

1.M 

14.94 
1.14 

S4.M 

1.14 

1.19 


INllB 
iNii 
1N24... 

1NS4  . 
lNt4A. 

INll... 

1NS4.  .. 

1N41 
INttA 
INM  . 

1011  . 

2A01  .. 

2A01A. 

7022. . . 

2C21  .  . 

2C2}  . 

2C24A. 

2C1S 
2C14  .  , 

2C19 
2Ct9A. 

2C44  . 

2C4S.. 

Tho  o6ov4  listings  represont  only  a  small  portion  of  our  trnmondous  instrumont  stotk. 
oquipment  roqmrnmonts.  All  prkos  f.O.B.  Boston.  ^  - . 
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T  A  B 


TABOfRAIvl 


F*p«Ut  Vi 
tk  IW. 


rOTENTIOMITEItS— Type  J 

iMo  •h»  Tip%  f  Vl^rVT 

MM  Mm  Tfp«  I  M*  [B% 

tMO  Mm  T/m  i  M'  >1P 

tkml%  .  .  .$Ut  li  t*r  IM.M  ^ 

MM  Mm  T/p*  i  H* 

•“V- 

ALLMZI 

....  .N^IfS 


YOU  90^  WHILE  ' 

HCK  THEY 

THEM  LMiHli  last  ' 

ELECTROLYTIC  CONDENSERS 

IMr/ltVDC  I  IXISMF/IUVDC  . 
IMr/4MVDC  I  IXMMr/iiv.MMPMMV 
iMf/tMvoc  I  fmijnff.itmriuy 


CHROME  VANADIUM 
SPEED  DRILLS 

M  Drtllt  Chrtqia  V«»di>ai  IpM^  Sved.  Tn 
Qwaity  flr  AU  PurpoM  tjpp.  l/t| 

u  H  by  «4«bV  W/"np«f  DriU  IsApa... .  .$*.W 
•IMLL*.  W  P»p  C.V  W/IpApl  ...  I.M 

SKILti,  U  P«p  l/li"*#  X' dV,  vfSaUm  j.** 

OMJLLi,  tl  Pw  l/U'  to  H*  C.V . .  iU» 

>/«'  CmA  KImItU  IMW  pHb  jMPkP  Wot^ 
MAI  CbMk  A  SO  Poo  DtttU  A  lodat ....  .J3M 
IT?  CmoA  Kkirtrio  OrM  <tMk  JooaW  Wocy- 

Mor  CbMk  A  1*  Pot  D'lb  A  loAoo  .  .  .  .  M.«A 

WRITE  EOR  TOOL  CATALOG 


Maimv  Batk  OaanurtM 
(Catt  tf  Mdw.Only)lt 
Mix.  OtRat  fob  NYC. 
Add  8h*(.  ChATH*  ar 
2S%  Dap.  Tabaa  6td. 
da  R-Exp.  paly.  Priaaa 
Sabjaet  ta  Chaata 
Withoat  Natlea. 


THAT'S 


THAT'S 


JINPT  tveca  OpIpM 

s?/p(.r»vrMi.vv 

MoO%.  A*  taU 

IbpI  mvdc/i.«a^m-  _ 

p«l  IMV/Mmo . t.M 

k«A  •««  MOVDC/MOmp  _ 

M*.  l4.M4o/MMt. .  CoTf 

ip»..VMapA»A*»CmUI)  ■  toM 

ipp..  Low  Tobw .  t.M 


Daft.  7E  111  Likarty  Straat,  Naw  York  t,  N.  U.  S.  A. 
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INDEX  TO  ADVERTISERS 


AchcMB  CoUftMs  Co. . 

Acme  Eleetrie  Corporotton . 

AdTonre  Electric  •  Relar  Co . 

Aeronantlrml  Commanleotlona  Equip¬ 
ment,  Inc . 

AeioToz  Corpomtlon  . 

A'O’A’  INt.  of  Blnstic  Stop  Nnt  Corporn- 

tlon  of  Amerirn . 

Alrpox  Prodocte  Company  . 

Alden  Prodncte  Company . 

Alfaz  Paper  •  Engineering  Co . 

Allen-Bradley  Co . 

Allen  Co„  Inc.,  L.  B . 

Allied  Control  Company,  Ine . 114, 

.Allied  Indnetriee,  Inc . 

.Vllmetnl  Screw  Prodacte  Co.,  Ine . 

.American  I.«rn  Corporation  . 

.American  Phenolic  Corporation . 

.American  Trierielon  A  Radio  Co. . 

.American  Time  Prodnete,  Inc . 

Amperite  Co.,  Inc . 

.Ampex  Eleetrie  Corp . 

Amplltronlx,  Ine . ^ . 

.Andrew  Corporation  . 

Antl-Corronlre  Metal  Prodnete  Co.,  Inc... 

.Arnold  Englneerinp  Co . 

.Aetron  Corpomtlon  . 

Atlae  Engineering  Co,,  Inc . 

Andlo  Deriees,  Inc . 

.Arlatlon  Engineering  DIt.,  .Arien-Knlck- 
erbocker.  Inc . 84, 


Clba  Company,  Ine .  1ST 

Cinch  Mannfaetnrlng  Company .  188 

Claroeta*  Mfg.  Co.,  Inc .  811 

Clerelaad  Container  Co .  815 

Cohn  Mfg.  Co.,  Ine.,  Sigmund .  8M 

Cole  Instrument  Co .  818 

CoUlns  Radio  Company .  48 

Columbian  Carbon  Company .  88.1 

Communication  Aeoeaeories  Co .  181 

Communication  Products  Company,  Ine.  381 

Computer  Research  Corporation .  88 

Condenser  Prodnets  Company,  Dir.  of 

Now  Haren  Clock  A  Watch  Co .  888 

Consolidated  Vacuum  Corp .  888 

Continental  Connectors.  DeJur  .Amsco 

Corp .  818 

Control  Engineering  Corp .  87 

Comell-Dnblller  Electric  Corp .  817 

Coming  Olam  Works .  188 

Cosmic  Radio  Corp .  881 

Coto-CoU  Company  .  880 

Creseont  Company.  Inc .  840 

Crosby  Laboratories.  Inc .  8t4 

Crom  Co.,  H .  888 

Crucible  Steel  Company  of  America . 848 

Cunningham.  Son  A  Co..  Inc.,  James.,..  881 


for  electronic  devices 


Dale  Products,  Inc . 

Dalmo  Victor  Company . 

Dano  Electric  Co . 

Daren  Co..  The . Third  C< 

DoJur  Amsco  Corp . 818, 

Detroit  Diesel  Eng.,  Dir,  Oeneral  Motors 

Corp . 

DIallght  Corpomtlon  . 

Drirer-narris  Company . 

Ihimnt  Mfg.  Company . 

DX  Radio  Products  Co . 


Ballantine  I.abomtories,  Inc . 

Bamstead  Still  A  Sterillxer  Co . 

Barry  Corp.,  The . 

Bead  Chain  Mfg.  Co . 

Bearer  Oear  Works,  Inc . 

Beede  Electrical  Instrument  Co.,  Inc..., 

Bell  AIrcmft  Corpomtlon . 

Bell  Telephone  Labomtories . 

Bendlz  Arlatlon  Corpomtlon 

Eclipse- Pioneer  IHr . 

Frier  Instrument  IMr . 

Pacific  Dir . 

Bentley,  Harris  Manufacturing  Co . 

Berkeley  Sclentiflc,  Dtrlslon  of  Beckman 

Instruments,  Inc . 

Bird  A  Co.,  Inc.,  R.  H . 

Bird  Electronic  Corp . 

Bimbach  Radio  Co.,  Inc . 

Blrtcher  Corpomtlon  . 

Biwax  Corporation  . 

Bodnar  Industries.  Inc . 

Boesch  Manufacturing  Co.,  Inc . 

Boonton  Radio  Corp . 

Bmnd  A  Co.,  Inc.,  Williams . 

Brew  A  Co.,  Inc.,  Richard  D . 

Bridgeport  Brass  Company . 

Bristol  Brass  Corporation . 

Bristol  Motor  Dir.,  Vocaline  Company  of 

.America.  Inc . 

Brown  Electro-Measurement  Corp . 

Brush  Electronics  Company . 

Burlington  Instrament  Company . 

Burnell  A  Company  . 

Burroughs  Research  Center.  Electronic 

Instruments  Dir . 

Russmann  Mfg.  Co . 


Miniature  and  Subminioture 
Radio  Tubes -Television  Tubes 
Heorinq  Aid  Tubes 


Our  lochnical  skill  will  improve  Iho 
porformanco  ol  condonsors.  noon  eloc- 
Irodes.  soldering  irons,  oloclrical  ap¬ 
pliances,  gauge  glasses,  diaphragms, 
stoves,  mica  washers,  and  for  all  other 
mica  applications. 


Eastman  Kodak  Company,  Special 

Products  Hales  Dir .  t05 

F.dtson  Incorpomtcd,  Thomas  A . 838 

Edo  Corpomtlon .  ItO 

Elsler  Engineering  Co.,  Inc . 388,  888 

Eltel-MrCulloogh.  Inc . 117,  884 

Electrical  A  Physical  Instrutnent  Corp...  878 
Electrical  Industries  Dlrlston  Amperex 

Electronic  Corp . 888 

■Electro  Engineering  Products  Co .  881 

Electro  Tec  Corpomtlon .  181 

Electronic  Associates,  Ine..-. .  480 

Electronic  Tube  Corporation .  888 

Engineering  Research  Associates,  Inc...  818 

Epco  Prodnets,  Inc .  858 

Erie  Resistor  Corporation .  88 


We  guarantee  that  the  quality  of  our 
mica  will  reduce  your  shrinkage  costs! 


Send  for  our  "HANDBOOK, 
on  FABRICATED  j 

NATURAL  /, 

MICA"  / 


Fairchild  Camem  A  Instrument  Corp.. 

Fansteel  Metallurglral  Corp . 

FedemI  Telephone  A  Radio  Corporotloa 
Federated  Metals  DIv.,  American 

Hmeltlag  A  Refining  Co . 

Ferranti  Electric  Inc . 

Fidelity  Instrument  Cetp . 

Five  Star  Company . 

Ford  Instrumeat  Company . 

Frequency  Standards  . 

Friedman  Aoctloneem,  Irwin . . 

Fngle-Mlller  Ijtbomtories  . 

Furst  Electronics  . 


Quality- 


Since  1929 


Cambridge  Thermionic  Corp. . . . 

Cannon  Electric  Company . 

Canoga  Corporation . 

C.B.H.  Hrrtron,  INr.  of  Columbia  Broad- 

caetlng  System  . 

Centrelab,  A  DIv.  of  Ulube-Cnion,  Inc.. . 

18, 

Chase  Brass  A  Copper  (O.  . 

Chester  Cable  Corp . 

Chicago  Telephone  Supply  Corp . 40 

Chicago  Tmnsformer,  DW.  of  Essex  Wire 
Corp . 


MKA  CORPORATION 

225  So.  Von  Brunt  St. 
Englewood,  New  Jersey 


GAM  Equipment  Co., 

O-V  Controls,  Inc . 

Gamewell  Company  . 
Gates  Radio  Company 
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CONSTANT 

RESiARCH 

I 

1 


Oe*-Lar  MMufartarinc  Co .  SU 

General  Cable  Corp . M,  si 

General  Ceramica  A  Steatite  Corp .  tSR 

General  Eleetrir  Company 

i^P*™*"*  Dept . ft.  IM 

General  Prerlalon  I^aboratory,  Ine .  *1S 

General  Radio  Company .  11 

Giannlnl  t  Co..  Inc.,  O.  M .  SM 

Green  Instrument  Co.,  Inc .  StIP 

Gries  Reproducer  Corp .  S4t 

Gudebrnd  Br«>».  Silk  Co.,  Inc .  389 

Gnthmnn  tt  Co.,  Inc..  Rdwin  1 .  194 


DEVELOPMENT 


I 

I 

I 


HAS  ENABLED  US  TO 
PRODUCE  ONE  OF  THE 
FINEST  COMPUTERS 
AVAILABLE  TODAY 


AMPIIFIER  GROUP,  TYPE  16-31C- 
previdet  38  contact  ttobilized  op¬ 
erational  amplifiers  for  use  as  sum- 
r.,«rs,  differentiators,  integrators, 
and  inverters.  Also  in  the  cabinet 
ore  all  necessary  power  supplies 
pnd  a  complete  test  panel. 


MULTIPLIER  GROUP.  TYPE  16-3 U- 
is  a  servo-mechanical  mult'plier  and 
incremental  function  generator. 
There  ore  30  channels,  each  of 
which  is  capable  of  multiplying  four 
voriobles  by  a  fifth. 


RESOLVER  GROUP.  TYPE  16-310- 
furnishes  4  resolving  channels  and 
13  operational  amplifiers.  Each  re¬ 
solving  channel  may  also  be  used 
for  multiplying  three  variables  by 
a  fourth.  Furnished  complete  with 
test  panel,  reference  supplies,  and 
power  supplies. 


CONTROL  CONSOLE,  TYPE  16-34E- 
Houses  the  grounded  metal  problem 
board  ar«d  its  bay,  attenuators,  in¬ 
itial  condition  potentiometers,  net¬ 
works,  limiters,  and  all  operating 
controls. 


SERVO  GROUP,  TYPE  16-31  P-For 
the  operations  of  resolving  and 
multiplying  when  used  with  exter¬ 
nal  amplifiers.  There  are  two  re¬ 
solving  and  four  servo-multiplying 
channels.  The  equipment  is  fur¬ 
nished  with  test  panel  and  power 
supplies. 


Hallett  Mnnnfact urine  t'ompany .  RS 

Hammarlund  Manufartarlae  <’o..  lar. .  .  814 

.  Hart  Manufacturine  Co .  SOS 

I  Hathaway  Inotrumrnt  Co .  t46 

'  Haydun  Co.,  A.  H’.., .  98,3 

'  Heath  Company  .  jys 

Helland  Reaearrh  Corporation .  til 

,  Hellpot  Corporation,  The .  198 

Hermaaeal  Company,  Inc .  Ul 

Hermetic  Seal  Product*  Co .  81 

!  Iletherineton.  Inc .  88? 

Hewlett-Parkard  Company  .  8S 

Hezaenn  Electrie  Co .  882 

HInde  A  Daueh .  881 

nitemp  Wlrea  Inc .  880 

Hopkin*  Enelneerine  Co .  840 

Howard  Induatrlea,  Ine .  821 

HndKon  Tool  A  Dio  Company,  Inc .  858 

Huphe*  Aircraft  Company .  *51 

Nuehe*  Reaeareh  A  Development  I,abora- 


Hyeor  Company,  Inc.  .  870 


Ideal  IndnvtrleH,  Inc .  tO.t 

Indiana  Steel  PtimIucI*  Co . 58.  51 

Indnatrlal  IlnrdHaro  Mfe-  Co,.  Inc .  840 

Indnatrlal  Mica  Corp .  480 

Inatmment  Component*,  Inc .  877 

In*trument  Corporation  of  .America .  220 

In*trument  Reolator*  Co .  881 

International  Inntrument*.  Inc .  888 

International  Nickel  Company.  Ine .  84 

i  International  Rectifier  Corp .  281 

Ippollto  A  Co..  Inc.,  Jame* .  887 

Irvineton  VamUh  A  In*ulnlor  Co. .  71 


I  .laincN  Vlbrapowr  Crmipnny .  817 

i  Jelllir  Manufacturlne  Corp.,  C.O.  . 877 

^  •Tennlnap  Radio  Mtg.  Co .  278 

I  ^  Johnson  Company.  E.  F .  218 

'  Jones  Div.,  Howard  H.  (inch  Mfp.  Co...  875 
Joy  Maniifacturlne  Company....  .  118 


Kahle  Enelneerine  Company  .  .88<r 

Karp  Mr4al  Product*  Co.,  Inc .  91 

'  Kartmn  .  .880 

I  Kay  Electric  Company .  221 

Kester  Holder  Company .  28.8 

Ketay  Manufacturing  Corp .  101 

Keulfel  A  K**er  Co .  82,  8.5 

Keystone  Products  Company .  287 

Kirk  A  Blum  Mfg.  Co .  288 

Knights  Company,  James .  284 

Kollsman  Instrument  Corporation  .  279 


^  IIICTRONIC  ^ 

n 

1  IKJOtltPF  nFPARTMENI 

Lor 

I  1  1m  W  wine  V  L  e  J  1^  U  r  rA  f\  1  iTibsiM  i 

IG  BRANCH,  NEW  JERSEY 

Ijsboratory  for  Electronic*.  Inc .  88,  285 

lambda  Electronic*  Otrporation . . 858 

lasmpkin  laboratories,  Inc .  389 

lasmson  A  Session*  Co .  28 

laipp  Insulator  Company,  Inc .  228 

Leeds  A  Northrup  Company .  90 

laink  Mfg.  Company .  375 

I.cnkurt  Electrie  Sale*  Co .  288 

Lewis  Engineering  Co .  8.58 

I,ewis  Spring  A  Mfg.  Co .  825 
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UNITED  STATES  GASKET 


source 


for-TEFLON  and 


tubing 


sheets,  rods,  tape 


bars,  cylinders 


and  machined 


custom-molded 


specifications 


to  exact 


FLUOROCARBON  ^ 
PRODUCTS  DIVISION 

CAMDEN  1,  NEW  JERSEY 


. .7:...;: .  M 

Air  ProdarU  Co.,  A  J>It.  of  Ciiloa 

CWbUe  A  Carbon  Corp .  SS7 

Unfc  ArfaUlon,  lar .  ttS 

■Job  Faatoaera,  Inr . ttS 

l-iindrr  Asoociatrit  .  847 


MH  Maa^actarioK  Co.,  Inc .  88 

Maine  UeToIopment  CommUslon .  86 

Mallorr  A  Co..  Inc..  P.  R . It8.  18S 

Manaoa  Laboratories  .  360 

Manafaetorera  Bncinrerlnc  A  Equipment 

Corp . 887 

Marconi  Inotmment,  Ltd .  856 

Maryiaad  Bectronic  Manufacturins  Corp.  870 

McCraw-HUl  Book  Co .  368 

Measurenente  Corporation  .  867 

Mepco,  Ine.  .  60 

Metai  Toxtiie  Corp .  SOI 

Metals  A  Controls  Corp.,  tieneial  Plate 

Dl* .  88 

Mien  Insnislir  Coaapanr .  06 

Micro,  A  Dtrlsion  of  Miaaeapolls-Hnner- 

well  Itevnlator  C/0 .  880 

Midland  Manufacturlnp  Co.,  Inc .  803 

Miles  Reproducer  Co .  880 

Milford  Rivet  A  Machine  Co .  876 

Millen  Mfp.  Co.,  Inc.,  Jame^ .  858 

Milo  Radio  A  Electronics  Corp .  810 

MUwaukes  Transformer  Co .  380 

Miniature  Precision  Bearincs,  Inc .  801 

Minneapolis-Honey  well  Repulalor  Co., 

Industrial  IMt .  88 

Mltchell-Raad  Insulation  Co,,  Inr .  48 

Moloney  Bectrlc  Company  .  184 

Mulrhead  A  Co.,  Ltd. .  1 

Multi-Motal  Company  .  344 


y  j  The  United  State* 

/  Gasket  Company  waa 

one  of  the  pioneer*  in 
the  fabrication  of  Fluoro- 
W  carbon  Plastics. 

y  •  Profit  from  this  broad 

^  experience,  greater  “Know¬ 

how”  and  their  completely 
>  modern  specialized  facilities  ;, 

for  low-cost,  close  tolerance^ 
•y  production  of  Teflon*  and  -  ■ 
Kel-Ft  Stock  and  custom- mold- ^ 
ed  or  machined  parts.  I  - 1|| 

•  If  you  have  a  problem,  U.S.G. 
engineers  will  show  you  how  to  cut 
comers  and  costs  to  incorporate  the 
superior  qualities  of  these  plastics  in 
your  products. 

•  Ask  for  Catalogs  No.  300  and  500. 

Pont  Trademark  tW.  M.  Kellogg  Trademark 


Nalionni  Omnpnny,  Inc . 

NntionnI  MotcUte  Co . 

Nnilonnl  Rnsenrrh  Corpontllon . 

Nalvnr  Oorporutlon  . 

Now  Hampshire  Ball  Bcaiinco,  Inr. 

tNew  Hermea,  Inc . 

New  I  nndsn  Instrument  Co . 

New  Tack  Transformer  Co..  Inc. . . . 


North  American  Aviation.  Inc. . . . 
Nolhelfer  Winding  Laboratories 


Ohmlto  Mfs.  Co. . 

(Nymple  Metal  Products  Co.,  Inc 
Ooter  Manufacturtny  Co.,  John. 
Owens-Comtay  FIberylas  Corp. 


Panoramlo  Radio  Prudurts,  Inr . 

Peamaylvanln  Optical  Co.  . 

Peschel  Bectronlcs,  Inc . 

Phalo  Plastics  Corporation  . 

Phaostrsn  Company  . 

Pheipo  Dodye  Copper  Products  Corp., 

Inca  Mannfacturiny  IHvIslon . 36. 

Pickard  A  Bums,  Inr . 

Plz  Mannfacturiny  Co..  Inc . 

Polarad  Bectronlcs  Corp . 

Polyphase  Instrument  Co . 

Polytechnic  Research  A  Development 

Company,  Ine . 

Potter  inatrunicnt  Comptiny,  Inc . 

Precise  Measurements  Co.  . 

PrecHsiea  Apparatus  Co.,  Inc . 

Preciaiow  Paper  Tube  Co . 

Pyroferric  Co.,  Inc . 


tlualily  Products  Co. 
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PRECISION 

SERIES  EV-lOA 

VTVM-Megohmmeter 


TRUE  ZIRO  CENT 
V  FULL  VIEW 
■MmECTKUREMIIII  III 

Flnt  Standard  IGBG  (Nmm  pn 

HlMiKti: 

D,C.  VTVM  rungtt  to  ±60 
with  TV-4  High  VolUge  Safi 

ER  VTVM 
METER 

iiFKisaus 

r  VeH  Funoliana 

2BQPB^au 
rea.+  77DA 

KV  when  uttd 
ity  Tett  Probe. 

RANGE  SKCiriCATIONS 

it  EIGHT  ZERO-CENTER  VTVM  RANGES: 

±3,  ±12,  ±60,  ±120,  ±300,  ±600, 
±1200,  ±6000  volU  O.C. 
it  NIGH  INPUT  RESISTANCE— 

13Vi  megs,  to  600  V..  26%  megs,  at 
1200  V.,  133%  megs,  at  6000  volts. 
it  FOUR  DIRECT  PEAK  REARING  RANGES: 
0-3-12-60-120  peak  volts. 

«res  Series  RF-lOA  High  Frequency 
described  below. 

it  SIX  OHM  and  MEGOHMMnER  RANGES: 

0-2000-200,000  Ohms. 

0-2-20-200-2000  megohms. 
it  EIGHT  EXTRA  A.C.-O.C.  VOLT  RANGES 
at  1000  ()  /V.  for  routine  circuit  testing. 
0-3-12-60-120-300-600-1200-6000  volts. 
it  EIGHT  O.C.  CURRENT  RANGES: 

0-300  microamperes. 

0-1.2-6-30-600-1200  MA.  0-1.2  Amperes. 
it  EIGHT  DB  RANGES:  —20  to  -f  77  db. 
Callbreted  for  1  MW.,  600  ohms  zero  db. 

IMPORTANT  FEATURES 
Vsitace  Regulated-Bridge  Type  Circuit. 
it  True  Zero-Center  VTVM — Simultaneously 
Indicates  both  voltage  and  polarity. 
it  Rotary  Range  and  Function  Selectors. 
it  Recessed  6000  volt  Safety  Jacks. 
it  Shielded  Ceei  Test-Cable  Ceanectars 
for  both  O.C.  and  R.F.  probes. 
it  Electrenlc-Bridga  Ohm-Msgehniniater. 

Uses  2  self-contained  1.5  V.  batteries. 
it  Eitra-large  7"  Rectangular  PACE  Mater. 

200  microampere,  ±2%  sensitivity. 
it  1%  Film  Type  and  Wire-Weund  Resistors. 

EV-10A  (MCP)  In  black  rippio  finished, 
huvy  gauge  steel  case.  Size  10%'  x  12' 
X  6'.  Complete  with  coaxial  circuit  Isolat¬ 
ing  test  probe,  shielded  ohmmeter  test 
unle,  standard  test  leads,  ohmmeter 
battery  and  manual - $Bt.TS 


SERIES  RF-IM 
R.F.  Probe 

Accessory  for  Series 
EV-lOA  above:  affords 
direct  high  frequency 
peak  voltage  measure¬ 
ments.  Elroys  9002 


m 


miniature  i 


-$14.4G 


PRECISION  APPARATUS  COMPANY,  INC 

V?  J7  MSSDINC  BIVO  ,  (IMHUHSI  j  N  Y 
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Itadlo  Mnfeelnle  Carperatfam .  MT 

Wndio  KoeepSee  Conapaay,  Em. .  77 

■•Owop  CewiUiualf  tU— ,  inc .  gyg 

Bsyroon  Agroney,  Air  ■zpr«M 

.  gt 

Wnalnad  Corponsttoa  . t4S 

B*y*bo**  Ainaiifnetariag  Conapway .  SS 

B-B>lg  DItWob,  Eoook  Wire  Carp .  tM 

Beeran  HoSWuui  Corporation . *77 

WofnfcoM  PnbUohlac  Oorp .  *44 

Bonier  Conpony,  lAi .  *7* 

BcpreoentatlTeo  of  Bleetroalo  Prodoctn 

Moanfaetoreru,  loe..  The .  *7# 

BepnbNc  FoU  B  Metal  MUlo,  Ine. . **» 

Be*  Corpecotloa  .  ISB 

Bheoetat  Co..  Hex .  8*0 

Roc  hooter  Bleetroalro  Co.,  lae. .  889 

Bone  CaUe  Corporation .  It* 

Bonsel  Cord  A  Wire  Co .  8«7 

Batherford  Eleetroalce  Co .  84t 


Nan  Feraaode  Bloetiie  Mf p.  Co . .  STS 

NonlMm  Oonpoay  .  t 

Scleotlllc  ESrctrle  Mr.  of  "N”  Cormcnted 

Quenched  Gap  Co. .  8*t 

BcientUle  Specialtlea  Corp . 8*8 

Neeoa  Metole  Corporation .  871 

HenMtIve  Reeoarch  Inetnuneat  Corp . S6R 

Nerro  Corporation  of  America .  847 

. . .  Inc . tB8 

Nhallcron  BEaaiifactiulBg  Co .  t8* 

Shaw  Inonlator  Company .  88* 

Sierra  Bleetronie  Corp .  tSt 

SIcma  Inotrnment,  Inc. .  *96 

Slrnal  Ragliiccrlnar  A  Mfg.  Co. .  8*4 

Sorenoon  A  Omnpany,  Tnc .  103 

Specialty  Battery  Company .  SRO 

Sperlllc  Prod  arte  .  889 

Spenrer-Kennedy  laboratorleo,  Inc .  888 

Sperry  Oyroorope  Company .  11* 

Sprame  Electric  Company . 9,  98 

Stockpole  Carbon  Co .  7* 

Standard  Electric  Time  Company .  96 

Standard  Pleio  Ctt.  .  881 

Standard  Traniiformer  Corp .  8*6 

Stelner-lveo  Company  .  987 

Sterling  Transformer  Corp . 848 

Sterling  Engineering  Co.,  Ine .  *90 

Stoddart  Aircraft  Radio  Co .  *80 

Stone  Paper  Tube  Company,  Inc .  107 

Stmthere-Ilnnn,  Inc .  906 

Superior  Electric  Co .  87 

Snperlor  Tnhe  Co .  8* 

Sylvania  Electric  Producte,  Inc . 7,  *98 

807,  88* 


Taylor  Fibre  Co .  *87 

Tech  laboratories,  Inc .  *14 

Technical  Imrtrnment  Co.,  Inc .  *8* 

Technical  ServTce  Corporation .  888 

Technology  Inotmment  Corp . *86,  387 

Tektronix,  Inc . 878 

Tel-Inotroment  Co.,  Inc .  8,88 

Telechron  Dept.,  General  Electric  Co. ...  68 

Teleconpnting  Corpmatlon .  88 

Teletronlee  laboratory,  Ine . 874,  889 

Telewaye  labiMatoriea,  Ine .  860 

Terpcolng  Company,  I..  H .  804 

Thonpocm-Bremer  A  Company,  Snb.  of 
American  Machine  A  Foundry  Co. ....  78 

Ttlnnerman  Producto,  Inc .  19* 

Tobe  Dcntechamnn  Corporation . *74,  *78 

Trad  Telerlaloa  Corp .  868 

Tranaletor  Preducts.,  Ine .  848 

Traneradlo,  14d . 867 

Trano-Sonlce,  Inc . 848 

Triplett  Electrical  Inatmmeat  C* .  94 

Tn^-Sol  Electric,  Inc . 64A,  64B 


Cclalte  Co.,  The .  48 

Vngar  Electric  Tools,  Inc .  878 


Union  Carbide  A  Carbon  Corp.,  Unde  Aire 


Products  Mr .  887 

United-Carr  Fastener  Corp .  4* 

United  CoBdenser  Corp .  88* 

United  Mnnufacturing  A  Service  Con- 

puiy  . . "8 

United  States  Gasket  Company .  481 

United  States  Radium  Corp .  9*4 

United  Transformer  Co . Second  Cover 


Varilex  Corporation  . ■  841 

Tarlan  Associates  .  188 

Veeder-Root,  Inc . 118 

Ylckers  Electric  Division .  8IA 

Vlctoreen  Instmment  Co .  808 

TItramon,  Inc .  844  • 


Waldos  Kohinoor,  Inc .  68 

Ward  laonard  Electric  Co . 89,  88 

Warren  Wire  Company .  47 

Wosserleln  Manufacturing  Co.,  Inc .  881 

Waterman  Products  Co.,  Inc .  844 

Waveforms,  Inc .  849 

Webber  Manufacturing  Company,  lac. . .  *8 

Weotern  Gold  A  Platinum  Works . 88* 

Westlnghoase  Electric  Corp . *7.  1*6 

Weston  Electrical  Instrument  Corp .  Ill 

White  Dental  Mfg.  Co.,  S,  S . 3St,  .7f» 

Williams  A  Co„  C.  K .  88* 

Winchester  Electronics,  Inc .  *04 

Workshop  Associates  IHv.,  Gabriel  Com¬ 
pany  .  *86 


Xcellte,  Incorporated  . .* .  SIR 


ZIellk,  imnlel  D .  SR9 

/ophar  Mills,  Inc,  .  871 


■ 
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SEARCHLIGHT  SECTION 
(Clatsifitd  Advertiting) 

H.  E.  HILTY,  Mgr. 

SEARCHLIGHT  ADVERTISERS  INDEX  427 
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..The 
“KNEE- ACTION 
Rotor 


DAVEN  SWITCHES 


DA  VEN's  exclusive,  patented,  “KNEE-ACTION" 
Rotor  embodies  the  most  advanced  principles  in 
switch  engineering. 

Developed  by  DAVEN's  own  stafF  of  switch  spe¬ 
cialists,  it  makes  possible  the  fabrication  of  units  with 
a  greater  number  of  switch  positions  and  poles  in 
smaller  space  than  previously  possible. 

“KNEE-ACTION"  insures  low  contact  resistance  and 
uniform  contact  pressure  over  the  life  of  DAVEN 
Switches.  Silver  alloy  contacts,  slip  rings,  and  rotor 
arms  are  used  on  all  units. 


Because  a  greater  number  of  poles  per  deck  is  avail¬ 
able,  more  compactness  is  possible  ...  a  feature 
which  is  in  line  with  the  present  trend  toward  smaller 
size  components  which  will  render  maximum  per¬ 
formance  in  minimum  space. 

DAVEN  also  offers  you  every  facility  for  solving  your 
particular  switch  problems.  It  stocks  a  large  assortment 
of  standard  parts  .  .  .  will  develop  special  switches 
from  these  standard  components  ...  or  will  engi¬ 
neer  special  switches  to  meet  unusual  requirements. 
DAVEN’s  Development  Engineering  Department  it  at 
your  service  to  help  you.  Call  on  DAVEN  todayl 


l/Vrite  for  your  Free  ropy  of  DAVEN's  net¥,  28-page  brochure  on  SWITCHES. 


D/1  L/f /V 


10,000  HOURS  — Minfinvm  Life! 


For  dependoble  service  in  Industrial,  Aircraft,  and  Military  Equipment 


RCA-569()  is  your  answer  for  a  “long¬ 
life”  rectifier  designed  especially  for 
industrial  and  aircraft  applications. 
The  tube  is  conservatively  rated  to  take 
a  peak  inverse  plate  voltage  up  to  a 
maximum  of  1120  volts,  a  peak  plate 
current  up  to  375  ma  per  plate,  and  an 
average  plate  current  up  to  75  ma  per 
plate.  Operating  at  maximum  rated 
voltages,  RCA-569()  will  withstand  a 
continuous  vibration  of  2.5  g  at  a  fre¬ 
quency  of  25  cps  for  hundreds  of  hours 
—and  impact  accelerations  of  500  g  for 
short  periods. 

In  this  tube  each  rectifier  unit  has  its 


own  heater  and  cathode— with  separate 
base  terminals  for  each.  The  heaters 
can  be  operated  in  parallel  from  a 
6.3- volt  supply— or  in  series  from  a 
12.6-volt  supply.  Unique  tube  ba.se  de¬ 
sign  provides  exceptionally  high  resist¬ 
ance  to  leakage  between  base  pins  and 
minimizes  arc-over  at  high  altitudes 
(you  can  operate  the  RCA-5690  at  full 
ratings  up  to  40,000  feet). 

For  rectifier  applications  where 
10,000-hour  life  and  extreme  dependa¬ 
bility  are  paramount,  specify  RCA- 
5690’s— and  be  secure.  Get  technical 
data  from  RCA,  Commercial  Engineer¬ 


ing,  Section  42GR,  Harrison,  N.  J.  Or 
call  voiir  nearest  RCA  Field  Office: 

(EAST)  Humboldt  5^3900 

415  S.  5th  St.,  HarriioB,  N.  J. 

(MIDWEST)  WhitehaU  4-2900 

589  E.  lUinoi*  St.,  Chicago,  IB. 

(WEST)  Madium  9-3671 

420  S.  San  Pedro  St.,  Lot  Angelet,  CaL 

Otliar  RCA  "SnacM  Rod"  Tottot 
(MmiHHnn  lift— 10,000  hourt) 

RCA-5M1  RCA-S003  RCA-S002 

High-Mo  Shot,' Cotoff  Medium  Mo 

Twin  Trieda  Pentode  Twin  Triode 
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